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ondider the Elephant... 


. . hard working, long living, famous for its strength and its ability to lift and carry 
heavy loads. Coles’ Cranes have all these virtues and more too—their full circle slewing 
action, made possible by the absence of the usual projecting tail, places them in 
a Class alone Consider Coles’ Cranes for a big part in your post-war programme. 


COLES’ CRANES SERVE THE WORLD'S WAK PRONTS TODAY—THE WORLD'S INDUSTRIES TOMORROW 


STEELS ENGINEERING PRODUCTS LTD. 
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PUBLIC NOTICES 


yTY BOROUGH OF BRIGHTON 
ELECTRICITY UNDERTAKING 


ENT OF POWER STATION 
SUPERINTENDENT 


plications are Invited for 
POSITION of POWER STATION 
RNTENDE NT at the Generating Station 
dertaking 
ie wmust have bad a thorough tech- 
snd practical training and soun' experi- 
jnvolving Senior Responsibility in in’ the 
stratiO0, Operation, and Maintenance of 
» moder Electricity Genecating Station. 
e will be ‘om to candidates who are 
5 oF associate members of the Institution 
“hanical or the Institution of Electrical 
on Ya who possess equivalent professional 


will be £800 per annum, rising 
ar sa eave i two an 
£50 to per 
wats of ent will be subject to. the pro- 
L 





poINT 


rivations, w which must be a on . a 

i form, to be obtained from Mr. 

M.Eng., Engineer and Manager, 5 Ign 

icity Undertaking, Electric House, tle 

Brighton, 1, are to be delivered to him, 

sd ** Power Station Superintendent,”’ not 
n Noon on Tuesday, 3lst August, 1943. 
ing, either direct: y or indirectly, will 


J. G. DREW, 
Town Clerk. 


eis, 1 
July, 1b4s. 8092 


UNIVERSITY COLLEGE OF 


SWANSEA 
CONSTITUENT COLLEGE OF THE 
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APPLIED SCIENCE DEPARTMENTS 


ENGINEE INEERING 
p30r : ; pee BACON, M.A. (Cantab), 
i . Mech M.LE.E. 
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8c. (Bristol), B.Sc. (Lond.), 








Civil Engineering: A. A. FORD- 
. (Lond.), ‘A.M. Inst. C.E., ML 
SELWYN CASWELL, M.Sc. 
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PUBLIC NOTICES 


UNIVERSITY OF LONDON 
KING’S COLLEGE 


FACULTY OF ENGINEERING. 
MECHANICAL, CAL and 
‘CHEMICAL ENGI ENGINEERING. 
(Jomplete Courses of Study, 
oneeting ort three years 


are arranged 
for the oy Pony of the University of 
janie ani omg for the loma and Certificate of 


DEPAR’ or ay CIVIL zap MECHANICAL 

Professor of Civil eee and Dean of the 
Faculty :— 

Cc. H. LOBBAN, D.Sec., M. Inst. C.E., 


Professor of Mechanica 1 Engineering 
=o VIES, D.Se., Ph.D., "Wh.Ex., 


Mech. E. 
DEPARTMENT OF erect 


Siemens Potees of erent et a 
» ey a ATTERSO: 
M.LE. x.” 
CHEMICAL TCIEEEISS. 
(Discontinued during the War.) 
POST-GRADUATE COURSES - facilities for 
Research are provided in each the above 
men! which are fully Rd with 
modern plant and apparatus 
Paya full information and ly 
SECRETARY, G’S FS COLLEGE, 





UNIVERSITY OF LIVERPOOL 
FACULTY OF ENGINEERING 


Professor R. G. BATSON, __ 
A.K.C., M. Inst. C.E., M.I. Mech. E 


Prospectus and Full Parti- 
CULARS. may be obtained on application 

to the REGISTRAR of Co designed for 

Students desiring to 

Electrical, Civil, or Marine i 

Architects, or as Metallurgists and Metallurgical 





Dean : 





SITUATIONS OPEN 


COPIES oF TzsstTimontats, Nor ORIGINALS, 
UNLESS SPECIFICALLY REQUESTED. 


JANTED, SIEMENS OPEN-HEARTH SHIFT 


MANAGER, capable of taking charge of 
Acid and Basic Furnaces man : Blain 


3 Uphill 
ing Pit Practice is . - Applicants 

should give particulars of their education, 

ence, and age.—Address, 8084, The 

Office. 8084 a 











INDEX TO ADVERTISEMENTS, PAGE 55 











THE FACT that goods made of raw materials in 
short supply owing to war conditions are advertised 
in this paper should not be taken as an indication 
that they are necessarily available for export. 

















PUBLIC NOTICES 


BOROUGH POLYTECHNIC 
BOROUGH ROAD, S.E.1 


vee Governors Invite Appli- 
ani ieee for the following 
» Which may lead 


ads FULL-TIME LECTURER in the Depart- 
meat of Mechanical Appili- 

cants must be. qual: to teach 

to Higher National Certificate stan 
and must have had some industria! 


PUBLIC NOTICES 


MANCHESTER MUNICIPAL 
COLLEGE OF TECHNOLOGY 
(FACULTY OF TECHNOLOGY IN THE 
UNIVERSITY OF MANCHESTER) 


APPOINTMENT OF HEAD OF THE DEPART. 
MENT OF INDUSTRIAL ADMINISTRATION 





a Governing Body Invites 
ner for the POST of HEAD 
EPAR' of asap og 
DMINISTRATION r; oy 
title and status of Head of nating 
Industrial Administration in “the University of 


annum, rising by annual 
; commenc' 


orks 

eee: S100 ve 
eoemititions of a ointment and emgeen og of 
work of the Department. together wi 


ey 
of application, which must be returned on or 
before 23rd A may be obtained on applies. 


tion to the trar, College of Technology, 
Manc 


hester, 1. 
Canvassing, either sg oy or sottentiy. will 
disqualify a candidate for appointmen 


E. MYERS, 
Principal of the College. 


ngineering diary. 
assis, the Burnham Scale -for each appoint- 


Forms of application and conditions of appoint- 
ment may by sending a stamped 
addressed envelope to the undersigned. 
DOUGLAS H. INGALL, 

Principal 





8106 8116 





APPOSITION o are ‘REQUIRED for 
OSITION of CO) (AGER 
brag ag oy 4 in North rng 


in peacetime manufac- 
ture of high-grade eg age a a 
ants will require to be 
with experience of Modern Office Oxganiention 

, and capable of Co-ordinating all 

the Commercial Company 
teHion Contr will include Stock Control, Pre. 
juetion Control,. mag oom eae ga Receiving, 
Dispatch, and Office Ma: “irall, details 
of past experience, present on = salary 
required “should be given.—Address, 8110, The 
Engineer Office 10 4 











SITUATIONS OPEN (continued) 
Page 2 


SITUATIONS WANTED, Page 2 
AUCTIONEERS & VALUERS, Page 56 
PATENTS, Page 2 
AGENCIES, Page 4 
COMPANY MEETING, Page 2 
FOR SALE, Pages 4 and 56 
PARTNERSHIPS, Page 2 
EDUCATIONAL, Page 4 
FOR HIRE, Page 4 
MISCELLANEOUS, Page 4 
MACHINERY, &c., WANTED, Page 4 
SUB-CONTRACTING, Page 4 


For Advertisement Rates see 
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Annual Subscription Rates 


(including postal charges) , 
BRITISH ISLES ... ... 
CANADA 


RUMDAD one sen wee wes 
(except Canada) 





ADVERTISEMENTS 


tg bee Classified Advertisements are 1, 
——_ one inch—minimum 6/-; 

ose Occup: apging one inch or more a the rate at 18 s 
on tm, 


pe —*., 5 a” ramiliance. Wanted.” 
Orders MUST be , seeemsenio’ ee by 
The rates for Displayed Ad fo be 
—— on application. clasfied A retinas 
inserted unless delivered before TWO 
Grelock a Wednesday afternoon. 
“ine Departments ofthe Paper are ibe adareoed te 
ing °, 
the Pultssher’ all other lattare te to be addressed 
to rea Editor of THE ENGINEER. 


Postal Address, 
28, Essex Street, Strand, London, W.C.2. 





SITUATIONS OPEN 
IMPORTANT 


Advertisers in Situations Open Column 
should make themselves acquainted with 
the terms of 
STATUTORY RULES & ORDERS 
1941 No. 2069 


RESTRICTION ON ENGAGEMENT ORDER 


A® Old-established Company, with Self-con- 

TN works in N.W. London, emplo 

over 1 in the Mani ure 
Light 


Assembly " of Engineering 
DESIRES APPLICATIONS ior toe the POSITION 
of WORKS MANAGER. The Company's pro- 
ducts in peacetime enjoy a world-wide demand, 
but at present “are mainly essential to the war. 
Applicants require to be proved Administrators 
and capable . With experience of modern 
methods ing, Sheet Metal Pressing and 
a Fabio nd Assembly. 

ce of Time and Motion Study will . an advan- 
noe Duties will be mainly confined to Works 
Administration and Methods of Manufacture, 
and a very high standard will be set. A sub- 
stantial salary will be paid. Applications will 
be treated with confidence and should give details 
of experience and salary required.—Address, 
8109, The Engineer Office. 8109 a 


SSISTANT ENGINEER REQUIRED 
Factory in North Midlands, for = aod 

tion and Development “KO in connection with 
Production Methods and Factory Organisation. 
Applicants should have Sa —— kno 
ee aad oe pects fered — A "Address, 8062, 
8a pros: — 

The Engineer Office. 8062 A 














INGINEERING JOURNAL Has VACANCY 
J for MAN ineligible for military service. 
Desirable qualifications include some Machine 
Tool Experience and knowledge of Advertising 
Lay-outs, preparing rough ideas for artist to 
complete. Some knowledge of printing and 
bloc also desirabie.—Write, giving full par- 
ticulars of experience, ve, and salary required, 
to “MA NERY,” 17, Marine Parade, 
Brighton. 81144 


ys SHOP FOREMAN 
Pune! Departmen 








REQUIRED 
of Gasholder 


m, Son and , Ltd., Moor End, Hunslet, 





IHARTERED PATENT AGENTS REQUIRE 
TECHNICAL ASSISTANT, enced 

= exempt from military service. Wy. giving 
experience and salary required.—Address, 

Pelz. Th The Engineer Office. P6171 a 


OST CLERKS (Male or Female), Exempt trom 
Service, REQUIRED FULL TIME 








G COMPANY REQUIRES 
— TECHNICAL CORRESPOND- 
preferably between 25 and 40, and, 
Fg whe from calling up, although it 
Labour will mse f 
application’ for candidate sel 
and —— 


cal, but not 
in Mechani Hydraulics, Physics, and 
desirable. 2 Wel rite, detail iling previous 
and remuneration, to J. 8. A., c/o 
and Tiernan, Ltd., Power Road, Poy on, 
A 








ANAGER of INSPECTION DEPARTMENT 
REQUIRED. Applicants — ghee ualified 
Mechanical Engineers and have a_ thorough 
experience in organisation of Patrol Inspection 
to cover production of important engineering 
firm on medium-size Internal Combus- 
tion ines and Gear-boxes for present and 
post-war ar eW licants should write 
to MINISTRY OF LABO AND NATIONAL 
SERVICE, Alexandra House, Kingsway, London, 
W.C.2, for the necessary forms of application. 
The reference number C.1692x must Pe gpoted 
A 








SITUATIONS OPEN 


SITUATIONS WANTED 


COMPANY MEETHg 





Cac FOREMAN ENGINEER for — 
and Chemical Plant, London area ; 
gressive post for experienced man.—Write wall 
Prost Smit marking eas 8, to Box 497,: 
t-Smith Advg., insbury St wrae 





MANUFACTURING CAPACITY 
REQUIRED 


OTARY PUMPING MACHINERY. 

—SUB-CONTRACTOR REQUIRED 

to UNDERTAKE COMPLETE MANU- 

FACTURE and ASSEMBLY, including 

Supply of all Castings (principally G 

metal) and other materials to drawings 
supplied by main contractor. 


Interchangeability of components essen- 
tial. Admiralty inspection. Weights 
finished machined 10/21 owt. 
Address, 8056, The Engineer Office. 
8056 a 








w by Gen, Engineering Co., Leyton diatict— 
y Gen. ring v is — 
Address, 8088, Engineer Office. 8088 a 


INGINEER, Gartered, Civil and Mechanical, 
E bot th, jially 


cae fr ull 
wo! —_ ay 8 
useful EMPLO MENT from August.—. 
P6192, Office. 


The Engin eer P6192 B 
Ev tgh eg ty 
ES he Nat. (Mech. 
yp . ko 
light eng., “produstion, administration, ins 


tion; wide experience aircraft, guns, rolling 
stock —Address, Ppeiae The Engineer pelea’ s 





(31), 


A.M.LP.E 
Eng.), D 


ESIRES 





F the Man You Am Somme & Not Amongst 
I’. ues Advertising in this Column, a Small 
juncement, the ‘‘ Situations Open "’ 

Colao int will Quickly and Economically Produce 
the t Selection o vot Aoopnaes. at the same 
aS bee Waste of 


The is 
Beene each sch Additional Line 
1s. 6d. Box —s 1s. extra, which includes 
dispatch of all replies. 





x Oarer ey SETTER and CENTRE LATHE 
OPERATOR, experienced on _ planing, 
shaping, milting, ond drilling machines, 
nical knowledge of internal combustion engines, 
advanced — SE ote willi. to 
travel, S PERMANENT T.—Address, 
Office. P6201 B 





TRUCTURAL ENGINEERS REQUIRE 
HEAD FOREMAN for small works in 
South; must be experienced in up-to-date 
handling of all types of Cor Laoag Po oan 8 Steelwork, 
and eee & Controlling Labour, 8 , Pro- 


ing. Salary up to £500. —Address, with 
full particulars, 8112, The Engineer Office. 
A 


HE Post You Are Seeking May Not Be 
- enn ten re Coben but do not 9 

e Opportunity of Bringing your u 
before all those who would be in at 
could employ you. An Advertisement in the 
“* Situations Wanted ” bg went ——— be = by 
eas ier og for the cost of 
- = 6d. for each 1 a wegen oe 
no r way of covering so a 

field f fey such a small charge. 








JORKS MANAGER REQUIRED for Engi- 
a in N.W. London, 
septate (40 7m, 








in Modern Testing and Mass Ing 

is an essentia) qualification. lly conversant 
in Works Administration, and with the techni- 
calities of modern labour a Cnty 
those with previous experience managerial 
control and proof of recent By factory 
organisation choala Ar — in ern) 
occupation, = valary soneieels ~ Adress, 
8047, The Engineer Office. 8047 





Wo aye SUPERINTENDENT 
by Gen. Engineering Co., N.E. 

London. —Address, 8089, The Engineer Office. 
A 





RAUGHTSMAN REQUIRED by Patent 
Agents; must be fully qualified by pre- 
vious experience with patent its or Talent 
agents’ draughtsmen, and must be exempt from 
military service. Reply stat te: 
and salary required.—Address, Pei73, Engi- 
neer Office. P6172 4 





— for the Sw 





SITUATIONS WANTED 


Cia. ‘Mech Eo Are Ae, wR 

Se Ag IN! SPECTOR. Air 
Minister an TOV! experience 
of sireraft in metry wich pered abilit: 

branches Ra alist mac! 

assembly and final assembly. 

ences. ndon area 

exempt.—Address, P6184, The 1 








be ENGINEERING _ and G 
IRECTOR or GENERAL ern 
DESIRES POSITION with capable firm ; ney 
connections and com technical abi ity. 
Minimum salary £1 plus commission.—- 
Address, P6200, The Engineer Office. P6200 8B 


(Exam.), A.M 





INNGINEER, A.M.I. Mec 

A.E., A.ML.I. Pet., with ei 
nical representatio on, tS) 
POSITION or SALES MAN. a alg for pro- 
amsive firm.—Address, e193. The. Engineer 





| es tia bag Oe ron M.P.O.A., 
K.8.C., SEEKS s eae buying, 
with ering 

25-30 miles London preferred ; = 
bd considered.—Address, P6205, 


t essential 
‘ineer 
B 





ENERAL WORKS MANAGER is OPEN to 
RECEIVE OFFERS of ENGAGEMED 
as such or of similar nature; 16 
ing executive 


bay P6141, 
P614i B 





OR WORKS MANAGER.—Quali- 
of proved d 


fied ENGINEER gg an 
ability —- and administrative). Available 
shortly Similar position held with 
pen ——— —— of sireraft 


nautical Inspection Direc- 

viously in control of 

planning production, cost- 

ing, estimating, oub-tontenste, staff and general 
works ment. t-c. 





pees ENGINEER of Wide Experience, 
special literary ability, production of cata- 
logues, sales promotion literature, OFFERS 
SERVICES, part or whole me.—Address, 
P6202, The Reginew Office. P6202 B 





KILLED ENGINEER (32), Technical Educa- 
tion, A production plant, installation, 
maintenan peration, in charge, SEEKS 
SUITABLE. PosT with pape pref. London 
area.—Address, P6194, Engineer = 
B 





TRUCTURAL STEELWORK ey 
(29), ten years’ London office expe: 

er, and detailer, "READY 

'T.—Address, P6204, 

P6204 B 





OUNG ENGINEER REQUIRES EXECUTIVE 

POSITION ; present post works eng 
2 years; free shortly; 8B.T.H. 
Qualifications: _A.M.I. Mech. E., 
also Int. A.M.LP.E. 700 
P6199, The Engineer Office. 


tra: 








OUNG ENGINEER (G.I. Mech. E.) SEEKS 
Sea eale BLE POSITION ; 
planning; excellent technical 
&c.—Address, P6198, The 
P6198 B 


works, 
be ncn lg “Oe. N.C.), 
Engineer Office. 





PARTNERSHIPS 


ARTNERSHIP.—TWO GENTLEMEN are 
DESIROUS of i al INTEREST 
ENGINEERING have 
sound connections in a tabricatio: 
fovan inte —s which would prove va nate 
= at present, and have 
capital available. 
ictest. confidence.— 
Solicitors, 154, West 
2. P6195 co 





fepies wl Ibe t treated in strictes 
GEDDES and een 


Cc. 
Regent Street, Glasgow, C. 





PATENTS 
Pa Well-known IGINEER- 
ING CON are PREPARED to CON- 
pos og PATENTS in —- with Mech- 
paratus, or Radio for 
manufacture.— 


Address a a 9921 a 








For continuation of Small Advertise- 


ments see page 4 





PETER 
BROTHERHO0g) 
LIMITED 


DIVIDEND OF 26y 


Mr. A. M. NEAL 9 
THE YEAR'S RES 


The Turrry-sixtH ORDINALY G 
ina of Peter Brotherhood Limiteg 
on July 27th at Winchester House, oy 
Street, London, E.C. 


Mr. A. M. Neat, J.P., AC.G.1, 4) 
chairman of the company, presided, 


The Secrerary (Mr. Joseph 
read the notice convening the meeting 
report of the auditors, 


The CHAIRMAN said:  (ientlemen, 
directors’ report and statement of ace 
already been circulated, may we take 
read, please? (Agreed.) 


I should like, with your permission, 
very shortly to the accounts, and p 
to two changes which have been made; 
construction. In the first place, the 
the proposed allocation of the net profit, 
ing provision for the final dividend 
cent., less tax, which you will be askej 
firm to-day, has been shown for the 
in an appropriation account attached 
profit and loss account. This will ena) 
holders to see the disposition of the 
the current year’s profits, whereas p 
this has been shown partly on the bal: 
and partly in the directors’ report. 


The other alteration is that dividends 
shown less tax, both in the appropriatia 
and on the balance sheet, whereas p 
they were shown before deduction of tax 
changes are based on recommendations 
the Institute of Chartered Accountants, 
Mr. C. J. G. Palmour, our financial 
is the President. I feel sure they will x 
your approval. 


OUTPUT MAINTAINED 


I am glad to report that our output 
year has been maintained, and more th 
tained, while our profits, as will be = 
the directors’ report, compare favourah 
those of last year. Out of these, as may 
from the appropriation account, it is p 
to write off £7593 from air raid suspense 
leaving £9000 in that account which ise 
to be recoverable in due course. Pren 
war damage and provision for special 
and renewals in the future absorb 
£10,000 respectively, and a sum of & 
been set aside towards the cost of 4) 
staff superannuation scheme, into the po 
of which we are now inquiring. 


The question of a final dividend has be b 
fully considered, and we have uw 
decided that, in view of the large amount 
for taxation, the shareholders are entitli 
large a dividend out of the profits rem 
is reasonably possible. Accordingly, after 
aside the sums already referred to, we re 
the payment of a final dividend of 12 » 
less tax, on the Ordinary shares, makim) 
the 8 per cent. already paid, a total ¢ 
20 per cent., less tax, for the year. 


I should like, if I may, again to @ 
opportunity of acknowledging on behall 
board the loyal services rendered by # 
and workpeople during the year and d 
ing everyone for the way in which he or 
worked. 


I now move the adoption of the acca 
the appropriation of the profits in 
with the recommendation of the directon 


Mr. W. T. Freestone, M.I. Mech. E, 
chairman, seconded the resolution, 
carried unanimously. 


The dividends as recommended were 4 
the retiring directors (Mr. W. T. 
M.I. Mech. E., and Mr. A. W. Viney, 
A.M.LC.E.) were re-elected; the # 
Messrs. Whinney, Smith and Whinney, 
been reappointed, the proceedings 
with a vote of thanks to the chairmas, 4 
and staff. 
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A Seven-Day Journal 


The Future of Our Engineering 
Industry 

Ix the course of an address delivered to 
members of the Engineering Industries Associa- 
tio at the Waldorf Hotel on Thursday last 
week, July 22nd, Sir Roy Fedden spoke on 
“The Future of Engineering.” Mr. E. C. 
Gordon England, the Chairman of the Associa- 
tion, presided, and the meeting was attended 
by some 250 principals of engineering firms 
from all parts of Great Britain. Sir Roy put 
forward the suggestion that some of our best 
engineers should now begin planning the basic 
policy of the industry, with revolutionary think- 
ing, and with the help of a council of engineer- 
ing institutions. Referring to his recent visit 
to the United States, he said that he had been 
impressed by the large number of trained engi- 
neers and the fine equipment of the univer- 
sities and technical schools for theoretical and 
practical training, and the large amount of 
important research work which was being 
carried through. There was, he thought, no 
need for bitter competition in these particular 
directions, but the necessity for improved engi- 
neering education and training in this country 
was paramount if the needs of an adequate 
research programme were to be provided for. 
How this task should be accomplished was, Sir 
Roy said, outside the scope of his address, but 
he suggested that it might be profitable to set 
up a Council of Engineering Institutions to 
eonsider thé whole matter. From that Council 
panels should, he thought, be established to 
deal with the various aspects of the whole 
matter and to work out a plan. In order that 
such a scheme should be productive of imme- 
diate and practical results, Sir Roy urged that 
in this work there should be a suitable mixture 
of youth and age of business men and the 
technical element, and that the younger and 
more progressive minds in all the various 
branches of the engineering industry should be 
encouraged to give their views. 


John Brown and Co., Ltd. 


At the ordinary general meeting of John 
Brown and Co., Ltd., which took place in 
London on Friday, July 23rd, the chairman of 
the company, Lord Aberconway, said that the 
present scheme of taxation tended to keep the 
fluctuation of profits within relatively small 
limits, and in these circumstances the com- 
pany’s profits and the returns from its invest- 
ments remained relatively without change. 
The slightly less favourable results for the year 
were attributable to a decline in the results of 
the collieries. Increases in production costs 
had more than absorbed the increases in price 
which had been sanctioned from time to time 
by the Ministry of Fuel and Power. The 
tardiness in dealing with quite legitimate claims 
of price adjustment placed upon colliery under- 
takings a considerable burden of irrecoverable 
expenditure. Although little -could be said 
with regard to the work at Clydebank, the 
company’s shipyard and engineering works 
were very fully employed upon work of the 
greatest importance. The output at Clydebank 
was only limited by the number of skilled work- 
people, whose services could be obtained. In 
spite of all the effort made to improve output, 
he was glad to be. able to say that there had 
been no falling-off in the standard of finish and 
of workmanship, which was characteristic of 
Clydebank management and Clydebank men. 
The company was proud to think that -by reason 
of the high standard of workmanship a number 
of vessels built by the company had survived 
most serious damage by enemy action at sea 
and had safely made port again. Good results 
were reported from the three important sub- 
sidiary concerns—the Dalton Main Collieries, 
Ltd., Craven’s Carriage and Wagon Company, 
Ltd., and Markham and Co., Ltd. The seam 
of coal worked by the Dalton Main Collieries 
was the Barnsley seam, in which seam alone it 
had reserves of coal ample for very many years 
to come, While the workings were already very 
fully mechanised as regards coal cutters and 





conveyors, the company was paying close atten- 
tion to the possibility of introducing coal- 
loading appliances at the face. Such appliances 
were not suitable to all conditions, but had some 
prospect of success in a seam of coal such as 
the Barnsley seam. 


Machinery in Coal Mines 


In a letter to the editor of The Times Mr. 
Austin Hopkinson, speaking as one who has 
been engaged for over forty years in the inven- 
tion, design, and manufacture of underground 
machinery for coal mining, says that his experi- 
ence leads him to believe that we have perhaps 
“‘ over-mechanised ”’ our collieries. It would 
seem, he says, that the persuasiveness of the 
selling organisations of the manufacturers has, 
in some instances, led to expenditure on machin- 
ery which it would be hard to justify, and there 
is a great deal of machinery lying unused on the 
pit bank. Mr. Hopkinson goes on to. point out 
that capital is invested in machinery with the 
sole object of throwing men out of employment, 
when the rigidity of wage rates make the labour 
cost such that the corresponding price of the 
product is greater than the purchaser is able 
or willing to pay. But in his own works he has 
found that by maintaining a high level of effi- 
ciency in labour it is possible to keep costs as 
low as, or lower than, those of competitors who 
have concentrated upon reducing the amount of 
labour required by the introduction of expensive 
labour-saving machinery. Correspondingly 
lower capital charges helped, of course, to keep 
prices down. Mr. Hopkinson suggests that the 
whole problem is one of effecting a balance. He 
inclines to the view that too much attention 
has been devoted to reducing costs by “‘ mecha- 
nisation ” with a view to dispensing with labour, 
when successful efforts to increase the efficiency 
of labour, which, after all, is mainly a psycho- 
logical problem, might have enabled industry 
to dispense with much labour-saving machinery. 
In the past experienced trade union leaders 
usually showed a considerable measure of 
flexibility in their negotiations, but the State 
regulation of wage rates had no flexibility at 
all. In the present circumstances, where there 
was a shortage rather than a surplus of miners, 
the raising of the efficiency of their labour might 
render unnecessary the absorption of much 
man power in the construction of machinery, 
but their grievances would have to be redressed. 


Protection of Engines and Vehicles in 
Storage 


FOLLOWING a request made at. a _meeting of 


the Automobile Research Committee, the 
Research Department of the Institution of 
Automobile Engineers undertook to obtain 
available information from operators and maniu- 
facturers concerning the measures which might 
usefully be taken in order to prevent the deterio- 
ration of engines and vehicles in storage. A 
report on this subject has now been prepared by 
Mr. P. V. Lamarque, and is authorised for pub- 
lication. The information collected has been 

ed with a view to assessing the serious- 
ness of the problem, indicating the minimum 
protective measures which general experience 
has shown to be desirable, and reporting 
unusual results and circumstances which call 
for special protection. The report clearly shows 
that owing to a general shortage of vehicles the 


question of deterioration during storage is not | figh’ 


an immediate problem in a large number of 
cases. Experience with obsolete vehicles laid up 
before the war and since brought back into 
service indicates that, in general, the service- 
ability of a vehicle is not necessarily affected by 
prolonged laying up under adverse conditions 
and without any protective measures to prevent 
deterioration. The present shortage of vehicles 
does indicate, however, that where vehicles 
must be stored, good practice dictates that 
simple precautions should be taken in order to 
maintain the vehicles in as serviceable a con- 
dition as possible. Having this in mind, the 
report includes some observations on the 





deterioration of engines and vehicles in storage, 
together with some notes on the various pro- 
tective measures which may be adopted. In 
an appendix to the report a general routine 
which may be usefully adopted when laying up 
a motor vehicle, either in a building or garage, 
or in the open, is given, special precautions being 
mentioned in the case of vehicles which are 
stored in the open. 


World Trade 


At a meeting of the British Association for 
International Understanding, which was held 
at Burlington House on Tuesday, July 27th, an 
address was delivered by Mr. Thomas H. Eliot, 
Director of the British Division of the United 
States Office of War Information, who took as 
his subject “‘ America in the World To-day.” 
Mr. Eliot said that he did not attach any 
political importance to whatever anti-British 
feeling was to be found at times in the United 
States. The record of Lend-Lease and the 
wonderful association between President Roose- 
velt and Mr. Churchill was real evidence that 
the two nations were living and working 
together to-day. Peace, Mr. Eliot went on to 
say, was something deeper than the mere pre- 
venting of war or freedom from fear of war. 
The recent conference held at Hot Springs had, 
he thought, done much towards the establish- 
ment of freedom all over the world, but he 
hoped that in the near future there would be a 
similar conference which would deal with the 
question of world-wide immediate relief. This 
matter was perhaps more immediate than 
we thought. The furtherance of world trade, 
which would give everybody a chance, instead 
of wiping out the other fellow, was perhaps 
more vital to lasting peace than any organisa- 
tion that might be set up, whether it was a 
world organisation or a permanent alliance of 
three or four countries or of all the United 
Nations. The big thing, he felt, was to give the 
hope of a decent life to people all over the world. . 
It was the denial of that hope which, he sug- 
gested, had created Hitlerism and had brought 
on war. . 


Mr. A. E. Russell’s Appointment 


Ir is announced that Mr. A. E. Russell has 
been appointed, at the early age of thirty-nine, 
chief designer, aircraft, of the Bristol Aeroplane 
Company, Ltd. He was born at Wootton-under- 
Edge, Glos, and was educated at Fairfield 
School and the Bristol University, Engineering 
Faculty, where he gained his B.Sc. degree. On 
leaving college in 1924 he spent twelve months 
in practical shop and maintenance experience 
with the Bristol Tramways and Carriage Com- 
pany. In May, 1925, he joined the Bristol 
Aeroplane Company as technical assistant in 
the stress office. He became chief stress calcu- 
lator in 1927, and chief technician in 1930 under 
the late Captain Frank Barnwell. Up to 1938 
he was responsible as technical designer for all 
stress and aerodynamic calculations and investi- 
gations, mechanical testing, and structural 
research. This development work was directly 
used for the first all-metal stressed-skin air- 
craft, the “‘ Bombay ” troop-carrying aeroplane, 
and later for ‘‘ Britain First,” the astonishing 
performance of which caused Lord Rothermere 
to present it to the nation. From the design of 
this aeroplane was developed the “‘ Blenheim ” 
and the subsequent “ Beauforts ” and ‘‘ Beau- 
ters.’” In 1940 Mr. Russell became deputy 
chief designer tinder Mr. L. C. Frise, and now 
he has risen to the position of chief designer, 
Mr. Frise becoming the Bristol Company’s chief 
engineer, aircraft. Mr. Russell is a Fellow and 
a Member of Council of the Royal Aeronautical 
Society. He has served, and is still serving, on 
@ great many aeronautical committees, though 
at the present time only two—the British 
Standards Institution and the Technical Com- 
mittees of the Society of British Aircraft 
Constructors—can be mentioned. We join with 
his many friends and acquaintances in the 
aircraft industry in wishing him every success 
in his new and very responsible position. 
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Engineers and the British Empire 


By Professor MIDDLETON SMITH, M.8c., M.I. Mech. E., LL.D. 
No. IV—({Oontinued from page 45, July 16th) 


Warer Power PRODUCTION IN CANADA 


IGH up on the list of the vast natural 

resources of the Dominion are the many 
rivers available for power production, and the 
large lakes which act as reservoirs, maintaining 
an even flow in the rivers. The physical con- 
ditions of the land are favourable for their 
economic exploitation. 

Coal cannot compete with water power 
because of the high cost of the long trans- 
portation from the coalfields to the industrial 
areas, but some 800,000 tons are imported 
for railways, &c., and there are supplies 
developed in the Dominion. Yet the out- 
standing feature of power production is that 
nearly 98 per cent. of the electricity con- 
sumed in Canada is supplied by hydro-electric 
plants and many water turbines are geared 
direct to pulp producing machinery. 

In the early days small water wheels were 
used by settlers ; the sight of large volumes 
of water energy, at places such as Niagara, 
stimulated the endeavour to utilise it as 
turbine and electric transmission technique 
advanced. More than 10 million horsepower 
is now supplied by hydro-electric plants, 
which save all of the toil and danger 
needed to produce, convey, and utilise some 
60 million tons of coal which would be needed 
each year to produce the same output of 
mechanised energy. 

Although the greatest development has 
been along the seaway, yet cheap power has 
been generated, not only along other rivers 
in the provinces of Ontario and Quebec, but 
in many other areas. British Columbia has 
utilised this source of energy for mining, pulp 
production, and electric supply; Alberta 
and Manitoba have shown considerable enter- 
prise in this work and the entire southern 
portion of Manitoba has a supply of light and 
power. Even in the far north the Churchill 
Power Company has a water power plant of 
42.000 H.P. There can be no doubt that the 
future will see a considerable increase in this 
type of power production. 

Cheap electricity—some at a figure as low 
as one-tenth of a cent per unit—in great 
volume is obtainable in Quebec Province ; 
it has paid to transport from British Guiana 
the bauxite to be transformed into aluminium 
in the electric furnaces using power obtained 
from the rivers of Quebec. Other industries 
demanding a large supply of heat or power 
have been attracted to Canada owing to the 
cheap supply available. 

In the provinces of Ontario and Quebec 
there is about 60 per cent. of the water power 
considered to be available and more than 
80 per cent. of that has already been 
developed. Cheap power has attracted many 
industries to those two provinces, where there 
are situated over 80 per cent. of the manu- 
facturing industries in the Dominion. 

Of the 5,000,000 H.P. (approximately) 
estimated to be available along the seaway, 
some 2,800,000 is capable of development 
below the International Boundary. All of 
this water power lies wholly in the Canadian 
province of Quebec. Some 2,200,000 H.P. 
lies within the International Rapids section 
and belongs in equal parts to Canada and the 
United States, Each nation is at liberty to 
determine the method of development and 
distribution of its own power. 

In the International Rapids section there 
is a fall of 92ft. In the section below the 
International Boundary there are falls in the 








Lake Francis length, some 25 miles, also in 
the 19-mile Soulanges section and in the 
22-mile section of Lachine. The falls are 
een 1ft., 83ft., and 48ft. The total 

ifference of level between Lake Superior 
and where tidal influence ceases, on the St. 
Lawrence, is about 600ft. 

Canada will obtain, by agreements signed 
with the Government of the United States, 
at least 3,900,000 H.P. from the seaway. 
Actually, recent diversions of water from 
Canadian rivers will increase this huge 
potential horsepower. 

While the district of the St. Lawrence 


River basin in Canada is only 6 per cent. of | P 


the total area of the Dominion, it contains 
55 per cent. of the total population and 70 per 
cent. of the industrial development of the 
country. It possesses enormous wealth in 
minerals, timber, and pulp wood. The value 
to humanity of the great agricultural pro- 
ducts from the farms need not be emphasised. 

In 1939 Quebec Province had installed 





water to the dam site. During the con- 
struction work men worked at 50 deg. Fah. 
below zero. A road had to be cut for 135 
miles out of country comparable with Alaska. 
Horses, men, and food were carried 300 miles 
by aeroplane to the edge of the sub-Arctic. 
But the war factories in Canada ‘will have 
the aluminium so badly needed; they will 
gain a great output of valuable metal manu- 
factured through the agency of water power. 

This project is mentioned because it is 
probable that scarcely 200 of the 2,000,000 
odd readers in Britain of the penny news- 
paper that printed the cable had previously 
heard of the Saguenay River in Canada. 
There are many other rivers in Canada whose 
names are unknown to the average news- 
paper reader in Britain, any one of which may 
one day become a source of a huge quantity of 
mechanised energy. 

A detailed account of the La Tuque power 
lant was given in this journal (July 4th, 
1941), in which it was stated that it is situated 
104 miles from the mouth of the St. Maurice 
River and is capable of delivering 192,000 
H.P. at full gate. 


Tue Niacara SysTEM 


At present the chief output of water power 
in Canada comes originally from the Great 





CHIPPEWA CANAL POWER PLANT, ONTARIO 


4,031,000 H.P. of water turbines, and 
Ontario Province 2,582,629 H.P., on the sea- 
way and other rivers. That total has since 
been much increased and it is probable 
that Quebec now has about 6,000,000 H.P. 
installed. In October, 1941, the Niagara 
system supplied 1,682,975 H.P. of a total 
load of 2,312,219 H.P. for Ontario Province. 
Some 113,941 H.P. was transmitted nearly 


200 miles from the Chats Falls Station, which | N: 


is on the Ottawa River, to supplement the 
seaway output. Niagara has gained a great 
reputation because of its accessibility, but 
the combined potential water powers of the 
Churchill and Nelson rivers in Manitoba are 
considered to exceed those of Niagara. 

This week, as I write (1943), a London 
newspaper has printed a cable from a corre- 
spondent in Quebec, which reads as follows : 
“ To-day the first power units of a new elec- 
trical development of the Aluminium Com- 
pany of Canada were produced. . By the year 
end 1,500,000 new horsepower will be avail- 
able.... The new plant, which cost 
£25,000,000, is a year and a half ahead of 
schedule.” 


The cable explains that to obtain this power | agreed 


the Saguenay River, in the Arctic, was 
diverted for 14 miles through a man-made 
channel, 300ft. wide and 30ft. deep, to carry 


Lakes, supplemented by the flow of rivers 
running into them. Because of the huge 
storage capacity of the Great Lakes, the 
waters flowing out of them into the St. 
Lawrence River give it the most even flow 
of any river in the world. 

North Americans have a reasonable pride 
in their enterprise in initiating the famous 
pioneer large-scale hydro-electric plant at 
iagara, more. than forty years ago. An 
International Commission of the most famous 
experts on the subject was formed to consider 
the project and to advise on the measures 

ired to secure maximum efficiency. Lord 
Kelvin was chairman and Professor Unwin 
amember. Lord Kelvin was already famous, 
but Professor Unwin gained an international 
reputation in engineering circles by his work 
onthe Niagara scheme. His name will always 
be associated with that pioneer plant. Not 
only was he a great authority on hydraulics, 
but also an outstanding mechanical engineer. 
Itis probablethat hesaved disaster by insisting 
that the designs submitted by manufacturers 
for the bearings of the machines included 
pressures far too great ; the pressures finally 
upon were ever so much lower than 


those submitted in the original designs. The 
success of that scheme, carried out under the 





advice of an International Committee of 
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experts, and the advances made in hydro- 
electric machinery design and electric trans- 
mission, have been of immense value to 
Canada, and to other lands in the British 
Empire. 
There is nothing speculative about water 
wer development in the Dominion. In 
ess than ten years, up to 1938, the capital 
invested in this industry increased nearly 
1000 per cent. 
Turbines are directly geared, in many 
cases, to pulp and paper mills—a total of 
649,801 H.P. in 1940. In addition, about 
10,000 million units were purchased during 
the year for use in the industry. In Ontario, 
October, 1939, the twenty-minute coincident 
primary peak horsepower of the various water 
wer systems amounted to 1,669,337. In 
mber, 1941, it was 2,202,612 H.P. 

In order to aid the Canadian war effort an 
arrangement was recently made between the 
Government of the United States and Canada 
so that extra water for Niagara could be 
utilised. It was agreed that the extra water 
supply granted by the United States to 
Canadian power stations would be equivalent 
to the additional supply obtained by the 
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DEVELOPMENT OF WATER 


Americans, provided by diversion of Canadian | 


rivers which will flow into the Great Lakes. 

The actual path of the water diverted from 
these rivers is about 1000 miles. There are 
two schemes designed for this purpose. The 
first was completed in 1940. Water, which 
would otherwise have found an outlet in 
Hudson’s Bay, now flows into Lake Superior 
and thence, through several hydro-electric 
plants, into the St. Lawrence River and the 
Atlantic. 

The second scheme, which will benefit the 
same chain of stations, is probably now com- 
pleted. The upper-waters of the Ogoki River 
are diverted so that they will enter Lake 
Nipigon, which lies south of the river and 
north of Lake Superior. The dam necessary 
for this diversion will create a reservoir about 
100 square miles in area. There are various 
generating stations on the Nipigon River. 

The extra water that is available from the 
Nipigon River at Niagara has permitted an 
increase in production at the DeCew Falls 
generating station and a 65,000 H.P. unit is 
being installed there. This station derives 
its water supply from the discharge from 
Lake Erie and operates under a head of 
265ft. It draws water from the Welland 
Canal. In 1941 the DeCew station had a 
load of 50,000 H.P. 

It is estimated that nearly 98 per cent. of 
the electricity consumed in Canada is supplied 
by water power. The investment in the 
hydraulic installations was, in 1941, 1726 


million dollars, and it has been considerably 
increased since that date. 

Hydraulic development has brought to 
more than 60 per cent. of the population the 
boon of electricity for light and the many 
conveniences and labour-saving devices which 
so greatly ameliorate living conditions. Great 
efforts are being made to supply the more 
isolated districts and farmers. 

Much of the ordinary minimum flow is 
utilised during the winter months. It is 
notable that there is not a great deal of 
difference between the power available at 
ordinary minimum flow and at ordinary six 
months’ flow in the province of Ontario, nor 
is the difference in the province of Manitoba 
as great as might be expected when we look 
at the latitudes of the Churchill and Nelson 
rivers. British Columbia and Nova Scotia 
are two provinces which, surprisingly, suffer 
more from this difference than the Yukon 
and N.W. Territory. 

The diagram shows the rapid rate 
of development since the beginning of the 
present century and inclines one to speculate 
concerning what the future growth may be. 

Experts say that there will be an ultimate 
actual water turbine installation of nearly 
44,000,000 H.P. 

In the table, showing the available water 
power, there is not included any estimate of 
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and Developed Water Power in Canada, 
January Ist, 1941 
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the undetermined power capacity of many 
unrecorded rapids and falls that exist on 
rivers and streams from coast to coast. These 


a more detailed survey has been made ; this 
is especially true in the less explored northem 
districts. Nor can consideration be give 
to power developments on rivers and streans 
of gradual gradient, where it may be feasibly 
to create economic schemes by the cop, 
struction of dams, until definite results of 
investigations made in detail have beg, 
recorded. 

Of the Prairie provinces Manitoba has the 
greatest power resources, of which only , 
small portion has so far been utilised. Mor, 
than 72 per cent. of the total hydraulic 
development of the three provinces is installed 
on the Winnipeg River to serve cities ang 
districts supplied by the 1825-mile trang. 
mission system. The peak load horsepower 
for the hydro-electric system for the city of 
Winnipeg increased from 44,488 in 1922 to 
131,367 in 1941. The revenue obtained wags 
divided as follows :—Domestic, 50 per cent,; 
commercial, 40 per cent.; municipal, 10 per 
cent. In 1941 the revenue obtained wag 
seven times that for 1913 and the capital 
expenditure was five times as much as in 
1913. 

In British Columbia, at the Kootenay 
River station, two 25,000 H.P. turbines were 
installed in 1940. Power is available for a 
90,000 H.P. installation on an undeveloped 
site on this river. In Ontario work for more 
than an additional 150,000 H.P. was in hand 
or planned early in 1940. At Beauharnois 
(on the St. Lawrence) the tenth 53,000 HP. 
unit was installed in 1940, the eleventh was 
completed in March, 1941, and work went on 


The growth of water power installations from 
143,153 H.P. in 1900 to 8,584,438 H.P. in 
January, 1941, was in a period when long- 


.| distance transmission increased the advan- 


tages of central stations over isolated plants. 
Following the outbreak of war great efforts 
were made to increase power supply for the 
munitions industry. Daylight saving was 
made continuous in winter, and supply to 
electric steam boilers was curtailed—that 
alone diverted more than 1}? thousand millon 
kilowatt-hours for munitions industries. 

This brief review of the Canadian water 
power resources will, it is hoped, not only 
demonstrate how essential this branch of the 
work of engineers has been to the rise and 
progress of the greatest Dominion of the 
Empire, but suggest large developments of 
the immense water power available in other 





will only become available for estimates when 


parts of the British Empire. 
(To be continued) 








Nortu CAROLINA 


ORTH CAROLINA SHIPBUILDING 
COMPANY has its yard on the Cape 
Fear River, a few miles below the City of 
Wilmington, North Carolina. The climate 
of the region is favourable to many months of 
outdoor work, such as is associated with 
shipbuilding, and the Gulf Stream tempers 
the climate the year round, and it is said that 
there is an average of 255 days between the 
spring and the autumn frosts. The plant is 
in a fairly populous section of the State, 
where unskilled labour is abundant, but 
98 per cent. of the workers had to be trained 
to make them fit for the tasks required of 
them. Wilmington is served by two trunk 





line railway systems that*connect with all 


America’s Wartime Merchant Fleet 


No. IX—(Continued from page 64, July 23rd) 


The site occupied by the North Carolina 
Shipbuilding Company is a low-lying area 
that had never before been used for industrial 
purposes, and much of it had to be reclaimed 
from tidal marshes to make it available for 
present services—all of which had to be done 
before constructing the plant and laying the 
first of the “Liberty” ship keels. These 
facts will emphasise what has since been 
accomplished at this shipyard. 

The Newport News Shipbuilding and Dry 
Dock Company is the parent organisation 
that sponsored the North Carolina Ship- 
building Company when the U.S. Maritime 
Commission called upon the long-established 
steel shipbuilding plants to create new ship- 
yards for the special purpose of building 
simplified cargo steamers of the “ EC-2” 





parts of the United States. 


type of about 10,500 deadweight tons capa- 





to install the twelfth and thirteenth units. 
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city with all practicable dispatch. 
older ) 


The|So far this year (including April), t 


the task of transforming large forces of men during the remainder of the year. 
unfamiliar with shipbuilding into workers 
capa 
aoe ed them. 


building Company has accomplished is 4] effectively used. The northern sectio 


striking example of skilful leadership applied|as a fabricating plant and a storage yard, 
ed. and the southern section a8 an assembly, 
modern methods, standardisation, and mass] erection, and outfitting yard. The two 


in an emergency that has called for the use of 


building much-needed sea-| sections have direct and immediate 


production in 
going cargo 
numbers. 


building by North Carolina Shipbuilding Com- | are moved southward successively to 
ny are put together by largely substituting | of long skids, where outdoor work 


welding for traditional riveting, and this new | variously in prefabricating steel shapes and 
been able to apply to its work the| plates and for their storage afterwards before 


yard has 


wealth of experience obtained by the Newport | being moved further southward into 


News Shipbuilding and Dry Dock Company | ture housing a number of falelaoting Shey, 
done 


in years gone, While pioneering in developing where work of different kinds can 
sound and acceptable ways in training| under cover in further prepari 
welders and in utilising welding in construc- shapes and carrying prefa rication, 
ing ships both for the Navy and the Mercantile | advanced stages. The structure co 
Marine. 


North Carolina Shipbuilding Company measuring 360ft. by 500ft., and is 


was organised early in 1941, and shortly | into five bays which are fully —- for 
them. 

" : The fabricating skids outside in the yard 

Commission allotting the] and the storage area adjacent are served by 


afterwards the company was awarded a con- | the different operations assigned 
tract to establish a six-way shipyard—the 
US. Maritime 
company 5,140,000 dollars for that purpose. | six 7}-ton gantry cantilever cranes 
Work on the shipyard was started promptly,|7}-ton gantry without cantilevers, 
and on March 14th, two years ago, the Mari-| bays of the fabricating shops have 
time Commission aw 


rds were to furnish somewhat limited | has delivered ships at the rate of nine plus 
administrative and supervisory staffs, upon | a month, and this performance will probably 
whom would devolve at each new shipyard be maintained, and perhaps even bettered 


The plant occupies a leased area covering 


Lio of doing well and rapidly the jobs|about 165 acres, with » river frontage more 
What North Carolina Ship-|than a mile long. The property is being 


carriers in vunprecedented|tions with a main spur of the Atlantic Coast 
Line railway. From the storage area in the 
The ships that have been built and are| northern section of the shipyard raw materials 


plates and 


the fabricating shops has a ground plan 


North Carolina | disposal a total of eleven 10-ton bridge cranes 
Shipbuilding Company @ contract for twenty-| for handling materials and loading them into 



































To the south of the slipways and close to 
platen 18 is the No. 1 shed, which is 560ft. 
long, and for the most part 70ft. wide. This 
building is equipped with three 10-ton bridge 
cranes, and the work done there is upon 
ween deck bulkheads, centre line bulk- 
heads, mast houses, gun shields, and plat- 
forms, boiler foundations, &c. A little 
further southward in the shipyard is the 
machine shop, which has a length of 500ft. 
and a width of 70ft. For handling heavy 
loads this shop has a 30-ton bridge crane, 
and it is otherwise outfitted to deal with any 
machine work that may be required during 
the construction stages of ships before and 
after launching, and for taking care of the 
operating apparatus throughout the ship- 
yard as a le. On the waterfront, down- 
stream from the slipways there are three 
outfitting piers, each 60ft. wide and 480ft. 
long. Piers 2 and 3 have each a 25-ton tower 
revolving crane, while pier 1 carries a 50-ton 
double stiff-leg derrick. Two large outfitting 
shops at the south-west corner of the ship- 
yard and nearby the outfitting piers meet 
the services demanded especially during the 
final stages of construction and the comple- 
tion of the ships in making them ready for 
their dock trials and their acceptance runs. 
In the same section of the shipyard are a large 
warehouse, store rooms, and such other 
accommodations as may be needed for pro- 
tecting certain supplies and operating equip- 
ment while awaiting installing on shipboard. 
A recently added boiler and blacksmith 
shop, which is equipped with a 10-ton bridge 
crane, does work in connection with boiler 
and uptake assemblies. The work done in 


he yard 


in serves 


connec- 


a group 
is done 


a struc- 


to more 
ntaining 


divided 


and one 
and the 
at their 


“Liberty” ships at a total estimated | frei i 
five “Liberty” ships at a to imated | freight cars that transport them to the main| ine yard of the North Carolina Shipbuilding 


base cost of 37,500,000 dollars. The first of part of the yard. The fabricating 8 


that group of vessels was to be delivered | virtually a series of assembly lines, and all 
materials entering the various bays move 
and all twenty-five of the craft were to be | steadily from north to south and in the direc- 
built and delivered within a period of 531) tion of the main yard. The fabricating plant 


within 287 days from the date of the award, 


days. North Carolina Shipbuilding Com-| is contigueus to the main yard, with 


pany counted upon 


signing the initial contract. In the first half | fabricated structural parts to 
of April of that 


of 19,800,000 dollars, thus increasing the | and forms are provided for assembling, ready 
number of vessels to be constructed to thirty- | for erection, great unit sections of shell t- 
that award, the|ing. Inshore from the head of each 
Maritime Commission authorised and pro-|nine slipways there is a platen about 50ft. 
vided funds for the construction of “three | wideand 250ft. or more long, which is used for 
sub-assemblies of prefabricated 


materials that are delivered there from the timeli in its sequence of cautudion, hie 


Shortly before 


seven. 


more slipways, and so increased the yard’s| making 
facilities to nine slipways. On May 22nd, 
1941, two keels were laid in the yard, and] fabricating plant. Centrally, among 


on December 6th of that year the “ Zebulon | way platens is situated the plate 2 70£. 


having the shipyard] is connected by a number of standard-gauge 
completed by August Ist, 1941, and expected | railway tracks that provide ample means for 
to start keel-laying within four months of|the ordered and unhampered flow of pre- 


year the company was sections of the shipyard. Along the up- 
awarded a second contract calling for twelve| stream section of the shipyard adjacent to 
additional “ Liberty” ships, at @ base cost |the slipways, expansive platens, plate racks, 





















hops are Company is similar in-scope to that done 


in other shipyards engaged in building 
“Liberty” ships. The yard’s principal 
undertaking is to construct hulls and to 
assemble engines and boilers for installing 
therein, and also to put in place on board 
auxiliaries, deck machinery, &e., that are 
manufactured elsewhere throughout the 
United States. 

The shipyard has been 50 laid out as to 
make efficient use of the property at its 
disposal. Careful i and skilful 
equipping for the work to be done have made 
it ‘ble to maintain an easy and well- 

ted flow of raw materials from the 
storage yard, through the successive stages 
of prefabrication, fabrication, and sub- 
assembly in advance of erection on the slip- 
ways. The smoothness of this flow and 


which it 


the 


the slip- practicable, with succeeding months, 


to quicken the pace and to shorten the 


B. Vance,” the first of those two ships, ide in whi i 
ance,” the first of those two ships, was} wide and 400ft. long, in which the work done] "her of days required to make a ship ready 


launched. That ship was 198 days on the|consists of shaping 
Commission 73 days later, the total interval | paration operations. 
days. 
B. Vance ” is understandable; because of the | revolving cranes. 


novel methods in building her, and the diffi-| and the arrangement affords ample 


culties mastered in training the great majority | in shifting sub-assemblies and other materials 


of the workers. That vessel will serve as a from the platens to the slipways. 


milestone by which to gauge the subsequent | unit load exceeds the capacity of any single 


progressively shortened building time for|crane, two or more cranes ean 


succeeding ships. The best evidence of how| together to handle the weight. 

the shipyard gathered headway is the record|the south or downstream side 
made in delivering a total of fifty-one} No. 1 is situated platen la, which 
“ Liberty ” ships by the close of 1942, repre-| by a 10-ton gantry crane. This 


senting the production of 549,600 deadweight | used for the sub-assembly of box hatches and 


tons. In other words, during an interval of longitudinal girders. Platen 1B, 


only 44 months longer than the period in| inshore from platen 
which the company was called upon to con- bottom sub-assemblies, and 
struct the original twenty-five ships, the| 10a, near shipway No. 9—the nort 





yard turned out and delivered more than |slipway—are used for inher bottom sub- 


double the number of vessels first required. ! assemblies. 


plates on 32ft. rolls, 
ways, and was delivered to the Maritime] shearing, punching, and similar plate-pre- 

The plate shop con- 
between keel-laying and delivery being 271} tains two 10-ton bridge cranes, and outside 
in the shipyard and adjacent to the platens 


The time taken to produce the “‘ Zebulon | are eleven 10-ton and nine 25-ton tower 
'These cranes run on tracks 


newness of the shipyard, the more or less that extend riverward between the slipways, 











for launching, and then to put her in con- 
dition for trial in open water just prior to 
delivery to the U.S. Maritime Commission. 


WELDING 


Despite the wealth of experi e in use of 
welding acquired by North Carolina Ship- 
building Company from its sponsor, the 
Newport News Shipbuilding and Dry Dock 
When a| Company, this new shipyard was confronted 
with pro ms incident to the greatly enlarged 
scope of the employment of welding in ship- 


mobility 


be used 


re to| building, and from that situation better- 


ments have developed. There is a welding 
school at the shipyard which has been of 
great value in training 
drawn from those previously unfamiliar with 
The extension of welding has 


slipway 
is served 


which is|such work. 


14, is employed on inner already been recognised by various experts, 


10 and| but it is also acknowledged that welding in 
hernmost | naval architecture is in a state of flux, 
although steadily giving excellent and sound 
reasons for substituting it for riveting 
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wherever feasible. What is not so widely 
jnown in the realm of shipbuilding is that 
welding instead, of riveting in putting steel 
ships together has brought out clearly that 
welding has introduced a number of physical 
roblems that demand resourcefulness and 
understanding on the part of the shipbuilder, 
go that he can side-step pitfalls and their 
consequences, a8 emphasised in the case of 
the structural failure of the ss. “Schenectady” 
_a large welded tanker, built at a shipyard 
on the west coast of the United States. 
Imperfect plating, a lack of care during weld- 
ing, and a sharp and abrupt drop in local 
temperature provided a train of circumstances 
that led to structural ruptures that caused 
the vessel to sink at her dock in the shipyard.* 

On the score of water-tightness, welding 
ean produce a more effectually sealed seam 
or butt than can be obtained by riveting 
with the same expenditure of man-hours and 
relative skill; but welding invites metal- 
jurgical and structural changes in the bonded 
steel members because of the high tempera- 
ture of the electric arc of the welding appa- 
ratus, which inevitably causes*expansion of 
the metal which may be followed all too 
quickly by reacting contraction due to more 
or less rapid chilling. Further, the steel, 
when heated by the arc and chilled by the 
ambient air, is likely to undergo radical 
changes in its granular structure, and the 
temperature changes, unless considerable 
care is exercised while doing the welding, 
may store residual stresses in the steel. 
These stresses may lead to objectionable 
deformations, or they may induce cracking 
and fracturing, especially if the granular 
structure be altered, unless steps be taken 
to promote stress relief while the welding is 
being done. 

Distortion may occur in the form of 
buckling of plating and stiffeners and various 
expedients are in use to prevent or to mini- 
mise this action of residual stresses. It is 
well known that cumulative distortion may 
be of an order sufficient to lift the bow or the 
stern of a vessel some inches clear of the 
keel blocks, and this may bring about a 
shortening, or in some instances a lengthen- 
ing, of the ship in relation to the designed 
dimensions. The lengthening has been as 
much as 3}in. and the shortening a maximum 
of 9in., while the moulded dimensions of 
depth and beam have been changed fin. or so. 
While these figures are not momentous, they, 
nevertheless, indicate the effects or possible 
existence of residual stresses set up by the 
reactions of welding. To a large extent, dis- 
tortion and the persistence of residual stresses 
may be kept well within permissible limits 
by the adoption ofa carefully considered 
welding sequence and cumulative distortion 
in the structure of a welded ship can be 
effectively controled by the adoption of a 
satisfactory method of sub-assembly erection. 

When riveting is used, the riveter does not 
concern himself about the chemical com- 
position of the steel parts he is binding 
together. But with welding the chemical com- 
position of the steel has a bearing on both 
the physical properties of the metal and its 
weldability. For example, the higher the 
carbon content of the steel, the more diffi- 
cult it becomes to produce a satisfactory 
weld, because the heat of the wélding are 
fuses the surfaces of the parts to be joined, 
while depositing between them molten metal, 
and the heat penetrates still deeper than the 
adjacent fused areas. The crystalline struc- 
ture of the steel close to the weld, if cooled 
rapidly, may become brittle, especially if the 
carbon content be relatively high and the 





* See Tue Enornezr, May 21st, 1943. 





cooling rapid. In any case, this reaction to 
the heat of welding may be greatly reduced 
by preheating the parts to be joined by using 
an oxy-acetylene flame in advance of weld- 
ing or after welding, as the case may be, to 
minimise changes in grain structure or to 
relieve stresses tending to promote buckling. 
In welding ordinary structural steel usually 
but little difficulty arises, but it is highly 
desirable that the steel delivered to ship- 
yards, where much of the work is done by 
welding, should be free from laminations, 
excessive slag inclusions, and such other 
undesirable defects as marked segregations 
of carbon, sulphur, &c. 

To make the most of welding in the use of 
prefabrication and the sub-assembling of 
structural sections of a “ Liberty” ship, 
as indicated in the Schedule, the practice 
at the yard of North Carolina Shipbuilding 
Company is to do the work of erection 
to a large extent symmetrically fore and 
aft, from amidships, and laterally outward 
from the centre line, with the operations 
proceeding simultaneously port and star- 
board. This is done for two purposes—to 
distribute the growing load with as much 
uniformity as possible on the slipway and 
to permit in @ large measure stress relief as 
successive sub-assemblies are joined together 
while advancing the hull structure toward 
readiness for launching. 

Under cover, fabricating work, including 
bending, cutting, punching, and allied opera- 
tions, is carried out in the fabricating shops, 
in the fabricating plant, and also in the large 
plate shop inshore from slipway No. 5, and 
the work done in these buildings, among other 
things, includes a wide use of automatic 
and semi-automatic propane-oxygen cutting 
torches, some of which are capable of simul- 
taneously duplicating their work on several 
plates, while in shaping plates on platens, 
the cutting torches trace metal-rimmed tem- 
plates to which the torches are held mag- 
netically. Also welding is done both by 
hand and by machine—the machines being 
used wherever feasible. By means of the 
foregoing mechanical aids, man-hours are 
saved and production is accelerated. The 
men engaged in doing the work of fabrication 
do the same work in succession for all the 
ships building, and the same repetitive pro- 
cedure is followed by those men who are 
employed on the various sub-assemblies, 
repetition increasing skill and rapidity of 
performance. All fabricated materials are 
stored either in the open yard of the fabricat- 
ing plant or at assigned locations in the ship- 
yard to obviate confusion. And the flow of 
fabricated parts from the fabricating shops 
to the slipways is so controlled that there 
will be at no time a lack in the shipyard when 
recurrent needs arise there or on the slipways. 

In the shipyard, in the open air, are sub- 
assembled on either platens or skids, as each 
will serve best, such structural units as deck 
and side-shell panels, double-bottom sections, 
shaft tunnels, bulkheads, bow or stern 
assemblies, hatch coamings with their adjoin- 
ing features, deck houses, mast houses, &c. 
The controlling factor in this work is the size 
of a sub-assembly and its weight, in con- 
junction with the lifting capacities of the 
mobile cranes that will have to shift these 
structural parts from the ground in the ship- 
yard to their prescribed places on a slipway 
in connection with an upbuilding craft. The 
maximum load that can be so handled at the 
plant of North Carolina Shipbuilding Com- 
pany is 60 tons. 

The platens in the shipyards, the majority 
of which are inshore from the heads of the 
shipways, are formed of perforated flat steel 
plates firmly supported—the holes are for 





drainage. These platens lie close to the 
ground, and on them are constructed the 
major sub-assemblies. The panels of the 
side-shell plating, however, are handled some- 
what differently. These panels are assembled 
on skids consisting of a foundation of heavy 
timbers, on which are laid steel rails, upon 
which are immediately placed the shell 
plates, nearly flat, and at a height about 4ft. 
above ground. This makes it easy for opera- 
tives working under the skids to do overhead 
welding manually from the nether side. In 
the cases of the shaped lower-side shell 
panels, the assembling is done on skids that 
simulate the curved contours of those sections 
of the hull that are to be put together there, 
where the welding operations differ from those 
followed in preparing the shell plating for the 
straight, upright midship sections. 
(To be continued) 








Variable-Pitch Marine Propellers 


In an article published in our issue of October 
9th, 1942, we dealt with the development of 
British airscrew.. design and described the 
advance made by Rotol Airscrews, Ltd., in the 
transition from the first fixed-pitch two-bladed 
airscrew to the modern four-bladed two- 
position variable-pitch airscrew used with 
supercharged engines just before the war. We 
also described the later design of constant- 
speed variable-pitch airscrew which has played 
such an important part in the engining of our 
fighters and bombers. In this design of air- 
screw the blades on beginning to revolve are 
automatically set at an angle which affords the 
greatest tractive effort for a given engine 
speed. The blade angle is then further auto- 
matically increased or decreased in order to 
effect more or less tractive effort as conditions 
may demand, so as to maintain a constant 
engine speed. This design also énables the 
blade to be set in the feathering position, 
thereby preventing engine damage and reducing 
resistance in the case of a damaged engine or 
airscrew. 

The variable-pitch airscrews, with which 
aircraft of the Royal Air Force are fitted, have 
been subjected to the severest conditions of 
weather and hard flying. The results which 
have thus been obtained have been carefully 
collated, and under the constant urge to provide 
better and still better performances the develop- 
ment of the variable-pitch airscrew has been 
phenomenal. 

These results have led to the evolution of a 
variable-pitch marine propeller and its applica- 
tion to such vessels as tugs, trawlers, barges, 
high-speed craft and ocean-going liners. The 
advantage of varying the pitch of a marine 
propeller has been examined since the earliest 
days of screw propulsion. We may recall the 
early work of Robert Griffiths and others and 
at a later date the successful feathering screws 
which were developed by Mr. Maudslay, of 
Maudslay, Sons and Field, and Mr. Ratsey R. 
Bevis, of Cammell Laird and Co., Ltd. In 
recent years several new designs of reversing 
propellers have been tried out, but in the case 
of the larger ships more recent interest has 
undoubtedly centred around the work done on 
variable-pitch propellers by Escher, Wyss, of 
Ziirich, and the A.B. Karlstads Mekaniska 
Werkstad in Sweden, which has been developed 
to a large extent from Kaplan water-turbine 
runner practice. These propellers have been 
successfully applied to a large number of smaller 
ships, but quite recently to larger ships, includ- 
ing, according to The Motor Ship, a cargo motor- 
ship and an icebreaker for Swedish owners. 
In the coming autumn official trials are to be 
made with a Gétawerken-built motor cargo 
liner for the Johnson Line, which is equipped 
with “‘ Kamewa ”’ hydraulically operated revers- 
ible propellers, taking power from twin-screw 
oil engines having a total designed output of 
7000 S.H.P. The propellers have a diameter 
of about 4-5 m., or over 14ft., and the gross 
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tonnage of the ship is 7400 tons. The ice- 
breaker is being built for the Swedish Govern- 
ment and is fitted with six non-reversible oil 
engines driving ‘“‘Kamewa” variable-pitch 
propellers through electric slip couplings and 
reduction gears. There are two propellers 
astern and one forward, and the total power 
developed is about 4800 8.H.P. 

It is satisfactory to learn that the Rotol 
Company has now in hand several variable- 





VARIABLE- PITCH MARINE PROPELLER 


pitch marine propeller developments, in which 
its long experience with the design and opera- 
tion of airscrews can be directly applied. 
Special experience has been obtained with a 
variable-pitch propeller of the 1000 H.P. class, 
which is both reversing and feathering. The 
accompanying drawing shows a diagrammatic 
arrangement of such a propeller, in which the 
blades are electrically operated. The electric 
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ARRANGEMENT OF, VARIABLE-PITCH PROPELLER 


motor is mounted in the stern of the boat and 
drives through a submerged reduction gear a 
sun wheel, which, in turn, drives pinions 
mounted on a worm shaft, which meshes with 
@ worm wheel at the base of the blade. It will 
be seen that the connection between the motor 
and the reduction gear is made through a shaft 
which runs down the A bracket. By the reduc- 
tion gear, the torque of the operating motor is 
increased to such a value at the blade worm- 
wheel, that it becomes possible to make quick 
pitch changes under high rotational propeller 
speeds. The motor takes its power from the 
electrical service of the ship. 

An alternative form of drive is the hydraulic 
control of blade position, while a gear type of 
oil pump driven from the propeller shaft is 
employed. In this design a hollow propeller 
shaft is employed, and the oil pressure is trans- 
mitted through a hand-operated selector valve 
and the hollow shaft to the cylinder on the pro- 
peller boss. A follow-up link concentric with 
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the hollow propeller shaft, which at one end is 
connected with a moving piston and the other 
end at the control valve, shuts off the supply of 
pressure oil when the desired pitch of the blades 
has been reached. The controls from the valve 
to the bridge or to the control room can be 
either hydraulic or electric. In the case of the 
hydraulically controlled propeller, feathering 
and reversing is carried out by means of an 
auxiliary pump, which is driven independently 
of the main engine or the propeller shaft, so 
that the blade movements can still be carried 
out when the engine is shut down. 

In the design we illustrate it will be seen that 
the blades are mounted in a suitable ball or 
taper roller bearing, which is designed to with- 
stand the centrifugal stresses and also the 
bending loads under power. To seal the parts 
from sea water, the use of synthetic rubber 
seals of U section has been found satisfactory. 
In operation, the oil pressure is high enough to 
assist the sealing, and, when stationary, the 
sealing lips, which are preloaded, prevent the 
i of water to the working parts. 

On light high-speed craft tests have shown 
that the thrust obtainable when the boat is 
stationary is some 100 per cent. higher when 
fitted with variable-pitch propellers than with 
fixed propellers designed for top speed. It has 
further been shown that the variable-speed 
propeller designed for top speed can be relied 
upon for very high thrusts when required for 
towing, heading into strong winds, or backing 
off mud banks. With such a propeller it is 
easy to avoid torsional oscillation. 
The entrance into this new field of marine 
propulsion of one of our leading airscrew firms, 
with the object of seeing that Great Britain 
does not lag behind in this field of endeavour, 
is most satisfactory, and we may express the 
hope that just as in the case of the universal 
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application of the variable-pitch airscrew to 
modern aircraft, which has been obtained by the 
complete collaboration of the aircraft industry, 
similar technical co-operation between the 
marine engine builder, the shipbuilder, and the 
propeller designer will ensure that the value of 
variable-pitch propellers is thoroughly examined 
and tested. 








Factory ror Weipinc Macatnes.—According 
to recent reports in the Stockholm Press, the 
Swedish electric y, A.S.E.A., some time 
ago completed a t for the manufacture of elec- 
tric welding machines of all kinds. While certain 
types of welding machines, as well as other welding 
equipment, have been produced in Sweden for many 
years, welding i of large types have not 
been manufactured before, The machines, which 
have been designed by the company, are stated to 
possess a number of technical improvements. The 
factory is said to be mariufacturing about 500 
different types for practically all kinds of welding. 
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Federation of the Professiongt 
By A. W. CRAMPTON, F.S.I. 


Tux Webbs, writing in 1920 in their “ Socialig, 

Commonwealth of Great Britain,” refor to the 
complexity and confusion of constitutions ang 
powers among the professional associat ons of 
brain workers. They find in them tho sama 
difficult problems of organisation as among the 
trade unions, the same uncertainty and incon. 
sistency of basis, leading to the same competi. 
tion for members and the same internecing 
struggles between rival societies. ‘The pro. 
fessions,” they said, ‘‘ have nothing anv jogoys 
to the trade union movement, not evon gp 
annual congress. They have no sense of golj. 
darity and therefore no combined movement to 
achieve anything. To this lack of any agreed 
basis of organisation,” they continue, “we 
attribute the atmosphere of intrigue and rivalry 
of principles which at present impairs the 
credit of the organisation of the professional 
classes.’’ Yet after this diagnosis of the disease, 
contrary to their usual constructive policy, they 
suggest no remedy. ‘“ There is,” they Say, 
“at present no sign in any country of any 
common national assembly of representatives 
of the brain-working professions, even amongst 
those employed at salaries.”” Since they wrote 
those words, such an assembly has come into 
existence in “the Italian Corporative State,” 
This system includes all occupations, industrial 
and professional, in a number of corporations, 
One of these groups is that of the Arts and Pro. 
fessions. This federation has its headquarters 
in a beautiful building in Rome. The Council 
is composed of representatives of each profes. 
sion. These representatives form committees 
for each section, which adjust differences ag 
required, but refer important questions to the 
General Council. In this way co-ordination, 
co-operation, and the delimitation of functions 
are progressively achieved. There are twenty. 
two categories. These are doctors, pharmacists, 
veterinaries, midwives, engineers, architects, 
surveyors, chemists, lawyers and attorneys, 
doctors in economics, accountants, journalists, 
notaries, commercial experts, industrial experts, 
solicitors, private teachers, agricultural experts, 
trained nurses, authors and playwrights, artists, 
and musicians. The Council of this corporation 
consists of the President and forty members. 
Twenty-three of the syndicates have one repre- 
sentative each, six have two, one has three, one 
has four, and the remaining three are national 
representatives. 
It is extraordinary how little outside atten- 
tion the professions have received. Until the 
publication of Professor Carr-Saunders’ work 
on “ The Professions’”’ in 1933, no attempt had 
been made to give them general treatment. 
Each association has carried out its functions 
as though no other associations existed, yet 
each watches its particular interests. Each 
tries to prevent, by opposition to the grant of 
charters or to parliamentary Bills, infringement 
of its rights. Really such opposition is not 
very effective, for it cannot prevent (unless it 
be one of the few really exclusive associations, 
as the legal, the medical, the architectural, or 
the dental) the springing up of new associations 
to cover the same ground. 


FREEDOM OF ASSOCIATION 


To place any restriction upon the formation 
of such associations might seem to be an inter- 
ference with freedom in a democratic country. 
Really this view is weak. It is not in the best 
interests of the nation that new institutions 
composed of members generally with lower 
standards of education, mostly without exami- 
nation certificates, should arise without control 
to compete with old organisations. Nor should 
it be possible for a few disgruntled members of 
any professional association to proceed to form 
another, a course of action of which there have 
been several recent examples. Some tribunal 
should be appointed to deal with such disputes 
by an inexpensive method. Indeed, the time 
is ripe for a Royal Commission to inquire into 
the whole subject of the professions, their con- 
stitutions, and external relationships. In par- 








ticular, subjects for inquiry would be the 
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desirability of: federation, scales of charges, 
recruitment, reallocation of functions, amalga- 
mations, création of new organisations and 
educational standards, resolution of which are 
trading and which are professional bodies, 
regulation of numbers of entrants to probabl 


requirements. 
INTERDEPENDENCE OF THE COMMUNITY 


The President of the Scottish Centre of the 
Institution of Electrical Engineers said in his 
inaugural address at Glasgow in 1938: “ The 
setting up by the senior engineering institutions 
jointly of a Committee of Public Relationships 
was a significant collective effort. Engineers 
as a group did not consider themselves as cast 
from a special mould. Any attempt to assess 
the relative values of individuals or groups 
within the contemporary social structure merely 
confirmed the complete interdependence of a 
modern community. In practice, the engineer 
was to a great extent the interpreter of the work 
of the scientist and research worker.” 


OFFICIALS AND PRIVATE PRACTITIONERS 


The question has been raised whether there is 
justification in the formation of separate societies 
for officials and private practitioners whose 
duties are practicaily the same. The Institution 
of Municipal and County Engineers applied to 
H.M. Privy Council for a Charter of Incorpora- 
tion, which was refused on the ground that the 
duties of these officials did not differ materially 
from those of the members of the Institution of 
Civil Engineers, but only in respect of the 
persons or bodies employing them. Not that 
such was always the case. Had it been so, the 
Land Agents’ Society would not have obtained 
a Charter in 1929, for the work done by them 
was included in the Land Agency Section 
examination of the Chartered Surveyors’ Insti- 
tution. The Council of a Federation would be 
able to advise H.M. Privy Council on the grant- 
ing of proposed Charters. 


CO-ORDINATION 


In the year 1936 Sir Alexander Gibb, F.R.S., 
in his Presidential Address to the Institution of 
Civil Engineers, stressed the need for co-opera- 
tion between the different branches of engineer- 
ing. I would commend to all schismatics these 
words of his: ‘‘ It was necessary for everyone— 
individuals and institutions alike—to sub- 
ordinate some of their more personal and 
independent views and feelings to a common 
policy.” Commenting on this I wrote in The 
Builder of November 20th, 1936: ‘“‘ The time 
is ripe for even larger action, and I would 
suggest the federation of all professional organi- 
sions—at least all where the need of fuller 
co-ordination is apparent. The trade unions 
are federated, the professions should follow 
suit. Numerically, they are relatively small ; 
intellectually, they are weighty.” 

Professor Maciver in his ‘‘ Community ” 
says: ‘* Whenever men discover that they have 
any common interest, the ground is prepared 
for the corresponding association. It is in the 
line of evolution that these associations should 
grow continually in extent, in number, and in 
singleness of aim. Already they present a vast 
and bewildering array’ (page 111). For lack 
of primary co-ordination, some of these associa- 
tions cover the same or largely similar ground. 
In commercial undertakings there are frequent 
amalgamations, but in the professional world 
rarely. 


PROFESSIONAL RIVALRY 


At the British Architects’ Conference held 
in Leeds in 1937, the President-Elect, Mr. 
Goodhart Rendel, said: ‘‘ The public that for 
so long had its money wasted upon needlessly 
costly ornament is now often made to pay for 
needlessly costly engineering for supplying 
cantilevers where stanchions would bring no 
disadvantage, for girders of dramatically long 
spans, where those of shorter would do, for 
mushroom stanchions used so as to cause not 
less but more expense and obstruction than 
would be caused by normal stanchions normally 
placed. Unfortunately, things are not nearly 
so good as they ought to be in either profession 
or in their mutual relation—the engineer is 
called in to construct a design that has already 


gone too far before he came on the scene, the 
architect is called in to clothe a design whose 
construction has been settled without his advice, 
and in consequence engineering tends to become 
more and more unimaginative structurally. 
When the engineer tries to do architecture as 
well as the engineering and the architect tries 
to do the engineering as well as the architecture, 
the results in this country at least are almost 
always execrable.” This was followed by a plea 
for greater collaboration between architect and 
engineer. 

Now take an opposite view from the paper on 
“ Market Research in Engineering,” by D. W. 
Walton, F.8.8., in Tus Enctneer, July 30th, 
1937: ‘It will be to the advantage of engi- 
neering if the man who signs the cheques for a 
structure can be educated to the point of send- 
ing for the engineer first and authorising the 
engineer to sublet the external designing to an 
architect who would work to the engineer’s 
specification, The engineer’s name should come 
first on the foundation stone. It is the engineer 
who solves the functional problems of building, 
just as he does in the case of a ship or a bridge.” 

All this is deplorable. It would clearly be 
one of the functions of a federal body to settle 
these differences, and if they cannot, to refer 
them to an adjudicating tribunal. Strife 
abounds, but neither venerability nor jealousy, 
neither gradations of skill nor assumptions of 
dignity, neither closed nor open profession, nor 
any other obstacle should prevent the formation 
of a federation of all professions, 


THe Economic Aspect 


If the national income is to be properly 
divided between the manual workers and the 
professions, it is essential for the two bodies to 
be organised. The effect of federation in raising 
the wages of workers is beyond question. It 
will be necessary for the profession to be 
federated for the protection of their proper 
emoluments. These are in some cases excessive, 
in other cases inadequate. At present the pro- 
fessions are a law unto themselves. As societies, 
they fix their scales of charges and there is no 
check upon them ; but a fierce light beats upon 
the wages of manual workers. The wisest 
organisations are those which bring themselves 
into accord with the great principle of evolution 
which seems to dominate the whole field of 
sociology. Reformation from within is always 
preferable to reformation from without. It is 
clear that the Privy Council will not grant 
Charters to overlapping bodies, and their 
increasing democratic composition is a guarantee 
that the public good will be their supreme aim. 

I would have preferred not only this reform 
to have been accomplished in peace, but many 
others that are now being achieved in the 
cauldron of war. 

Every statesman informs us that a new order 
is at hand in which expio'tation of every kind 
shall cease. President Roosevelt has announced 
that the maximum income to be allowed any 
man for the highest services is £6250, and whilst 
such a definite pronouncement has not yet been 
made in this country, all indications point to a 
similar result. It is clear that this can only be 
achieved by a review of salaries and emolu- 
ments, It behoves all sections of the people to 
organise themselves, not to secure special advan- 
tages, but to secure justice all round. 





= 





Improving Communications 
in China 

Carna’s communications policy during the 
six years of her war against Japan has aimed at 
keeping open international supply routes while 
at the same time developing at full speed a 
system of domestic transportation; according 
to a statement by the Minister of Commuiica- 
tions, Dr. Tseng Yang-fu, reviewing progress 
made by his department since the outbreak of 
war. The statement claims that China’s 
inadequate transport system has fulfilled the 
double réle of supplying the battlefronts and of 
removing people, materials, and machinery 
from threatened zones in face of enemy bomb- 








ing. China’s communications have been con- 


stantly the main targets of Japanese land and 
air attack, but have as long as they remained 
uncaptured carried on their work. 

In spite of the fact that the supply routes 
between China and the outside world have one 
after another fallen to the enemy, China still 
keeps, with the help of her Allies, two outlets— 
one by air from India, the other by land from 
India by way of Persia and the U.S.8.R. Trans- 
port aircraft and the amount of cargo they can 
carry have been increased from time to time, and 
the statement expresses the belief that the 
air supply route will soon be still further 
strengthened. 

Since the previously existing main com- 
munication lines were concentrated ia North, 
Central, and East China, the removal of the 
country’s capital to Chungking faced the 
Ministry with the urgent task of completely 
reconstructing its communications network in 
addition to withdrawing rolling stock and plant 
from the invaded eastern provinces. Of 12,500 
miles of railway built before the war, China 
still holds 1875 miles, and has undertaken the 
construction of several new railways in free 
territory in spite of the difficulties incidental 
to war conditions. These new lines are ~The 
Kwangsi and Kweichow Railway, running from 
Liuchow on the Hunan and Kwangsi Railway 
to Kweiyang, capital of Kweichow, a distance 
of 390 miles through mountainous territory ; 
an extension of the Lung-hai Railway from its 
old terminus at Paochi westwards to Tienshui, 
a distance of 105 miles, also through mountains. 
With regard to highways, against a pre-war 
mileage of 68,750 miles in the whole of China 
there are now in Free China 51,250 miles of 
motor highways, 3750 miles of which have been 
constructed during the war. China has, in’ fact, 
been pursuing a policy of increasing her motor 
highway mileage and simultaneously extending 
into free territory those of her railways which 
have been cut by invasion. In highway conr- 
struction the main aim has been to improve 
links both between various provinces in the 
north-west and south-west and between the 
border provinces and neighbouring countries. 
In addition, much has been done to improve 
the standard of construction of important trunk 
highways, especially in regard to grading, 
curvatures, surfacing, and drainage. Among 
the most important of the highways con- 
structed in wartime are the Yunnan and 
Burma (Burma Road) and Kwangsi and 
Indo-China routes and the China and India road 
(the Assam Road). Intensive improvement 
work has been carried out on roads in fhe 
provinces of Kansu and Sinkiang (Chinese 
Turkestan). 

The use of petrol substitute distilled from 
alcohol, wood-oil, or charcoal for normal trade 
purposes is referred to in the statement. To 
supplement the small number of motor vehicles 
available to China, man and animal power is 
extensively used for freight haulage, and there 
has been considerable development of water- 
ways and air routes. These, together with 
radio for communications purposes, are being 
constantly expanded. Turning to the problem 
of post-war reconstruction, the statement says : 
—‘‘ Upon the restoration of peace, China looks 
forward to a period of modernisation and indus- 
trialisation. In the first place, a plan has been 
formulated for a national transport system, 
in which the relative functions of railways, 
roads, rivers, and air lines have been duly 
mapped out and co-ordinated. Another plan 
deals with a nationally conceived programme 
for the development and correlation of tele- 
graphs, radio, broadcasting, telephone, and 
postal facilities.” 








A Gtass GaTEHOUSE.—An American concern 
has had constructed a works gatehouse of non- 
transparent, light-diffusing glass blocks to form the 
lower halves and corners of the walls. Inserted 
panels of clear blocks in the upper portions give 
the watchman clear vision in every direction. 
Inside, electric lights and a telephone serve as a 
central station for guard activities twenty-four 
hours a day. <A small electric heater has been 
sufficient to keep the guards warm and comfortable 
in their glass house during the coldest days of the 








past winter, owing to the high insulating capacity 
of the glass walls. 
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AERONAUTICAL EDUCATION 


THE impressive fact that the world output 
of aircraft is now well over 100,000 a year 
and that our aeronautical industry is now the 
largest in the country, having but a few 
years ago been one of the smallest, has led 
to somewhat swollen views being expressed 
as to its future scope and probable import- 
ance in the years to come. Much the same 


8° | article one of our great daily papers went so 


course of the last war, and the memory of 
what happened afterwards does not seem to 
have remained fresh enough to prevent 
similar ideas from becoming current once 
again. One of the forms it now takes is the 
insistence on somewhat intemperate schemes 
for future aeronautical education, even going 
so far as to urge the creation of a special 
university for aeronautical studies alone. . In 
favour of this strange proposal numerous 
letters have appeared in the Press, and the 
whole subject has lately been ventilated at a 
special meeting of the Royal Aeronautical 
Society, in the course of which this proposal 
was strongly urged by some speakers. 

The argument generally advanced takes 
this line. It is urged that as there is 
“but one Chair of Aeronautics” in this 
country (there are really three, Cambridge, 
London, and Hull), what is needed is 


the immediate establishment, with, of 
course, Government endowment, of a 
“ British University of Aeronautics,” solely 


devoted to the advanced training of aero- 
nautical engineers. Such a national institu- 
tion must, it is suggested, be provided with 
lavish equipment of the most modern type, 
with the purpose of bringing under one roof 
all the sciences and branches of engineering 
and technology directly or indirectly con- 
nected with aircraft problems. In a leading 


far in supporting this proposal as to speak of 
the almost total present lack of educational 
facilities, and of the consequent need on the 
part of the aeronautical industry of a 
“university of its own.” 

We have here two claims, one that the 
size of the future aeronautical industry 
will be such as to need vast numbers of quali- 
fied technicians, and the other that a uni- 
versity is a proper place to provide education 
for one profession alone. On the first point 
it is germane to quote the opinion of the 
present Minister of Aircraft Production that 
we must prepare for a 90 per cent. reduction 
in aircraft construction after the war, to 
which we may add that the absorption some- 
where and somehow of the vast number of 
technicians now engaged in it will surely be 
one of our major problems. The education 
of the sons, important as it is, may indeed 
prove to be less of a problem than the employ- 
ment of their fathers. The other point is the 
alleged suitability of creating a brand-new 
university to deal with aeronautics and aero- 
nautics alone. This shows a false and most 
disastrous conception of what a university 
should be. It happens that there has lately 
been published a report on the education and 
training of engineers by the Post-war Plan- 
ning Committee of the Institution of Elec- 
trical Engineers. That Committee takes a 
very different view; it points out that one 
of the great advantages of education in 
universities, and technical colleges associated 
with them, is that such institutions provide a 
society of varied interests and not one 
interest alone; and that the association of 
engineering graduates, with those being 
trained for the professions of medicine, law, 
teaching, and the arts, is of inestimable value 
to them as well as to the future members of 
other professions. The same point of view 
has been even more forcibly expressed by 
Professor Aubrey Burstall, the holder of the 
Chair of Engineering in the University of 


——— 


students in a university gain from thei 
association with students in other faculties « 
that they learn something of the point of 
view of those engaged in activities widely 
different from their own, that in so doj 
they gain in breadth of vision, in qualities of 
citizensbip, in judgment, and _ integrity, 
and that if all its studies are to be confined 
to engineering, the institution concerned cap. 
not properly be termed a university. In Pro. 
fessor Burstall’s emphatic words, an “ Engi. 
neering University” is a contradiction jp 
terms. We may take also the opinion of a 
wise educational leader, the present Vice. 
Chancellor of Birmingham University ; the 
university’s main objective should, he has 
said, be to broaden the outlook of its students, 
to give them an abiding interest in the intel. 
lectual and social problems of their day, to 
develop all sides of their character and intel- 
lect to the utmost, and to teach them to 
tolerate and understand the opinions and 
way of life of other people. This cannot be 
done by the daily association with men 
engaged in precisely the same line of studies, 
all having in view their incorporation in one 
and the same occupation. 

There may be a good case for creating 
additional schools of aeronautics in our 
universities, and an extension of the present 
degree of co-operation between such schools 
and the Government experimental esta blish- 
ments, but for a “ University of Aeronautics” 
there is no case at all. 


Federation of Engineering Societies 


THE paper, “ Federation of the Profes- 
sions,’ by A. W. Crampton, an abridgment 
of which from the “ Transactions” of the 
Society of Engineers we print on another 
page, contains matter that is not restricted to 
engineering. But it has the interest for 
engineers that the number of societies con- 
cerned with this or that broad or narrow 
aspect of engineering still tends to grow, and 
that this continued growth is regarded by 
many as deplorable. For in this war too little 
attention has been paid again and again to 
the opinions of engineers on matters within 
their sphere, a failure on the part of the 
Government that can, at least in part, be 
traced to the lack of any single representa- 
tive body generally acknowledged as such by 
all engineers, to which it can apply or which 
could bring pressure to bear upon it. For 
trade and business affairs there is, of course, 
the F.B.I. But that body does not represent 
professional engineers, is not concerned with 
education, and is not well equipped to give 
advice on professional matters. Though the 
major engineering institutions do, to an 
increasing extent, co-operate amicably 
together, the co-operation and confidence of 
lesser institutions in their deliberations is 
not always forthcoming. 

Many schemes have been brought forward 
in the past with the object of discouraging 
the formation of new societies or the amalga- 
mation of the smaller of those already exist- 
ing with the larger. By the creation of 
“ branches ” and the setting up of “ groups ” 
some of the older-established institutions 
have tried to meet the needs of those living 
far from headquarters or interested only in 
specialised subjects. But those measures have 
only in part been successful, and have not 
wholly checked the tendency to create new 
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amalgamation have been studied. It is, we 
are sure, & fact that several of the lesser 
societies would be ready to come under the 
wings of their natural “ parents ” and that 
the latter would be glad to receive them. 
But proposals for achieving this desirable 
result have foundered again and again on the 
rock of the lower standards of technical 
attainment accepted as a qualification for 
membership of the “ daughter ”’ institutions, 
and the consequent difficulty of maintain- 
ing the professional status of the original 
members if the proposed new members are 
admitted. 

Mr. Crampton seems to suggest that federa- 
tion of the many societies, not only of engi- 
neers, but of other professions as well, is the 
solution, and he quotes the Fascist example of 
the Federation of Arts and Professions. He 
would have the Government appoint a Royal 
Commission ‘‘to inquire into the whole 
subject of the professions,” and in particular 
into “‘ the desirability of federation, scales of 
charges, recruitment, reallocation of func- 
tions, amalgamations, creation of new organi- 
sations and educational standards, resolution 
of which are trading and which are profes- 
sional bodies, and the regulation of the 
numbers of entrants to probable require- 
ments.’’ Perhaps he is right. Perhaps the 
present lack of the orderliness that he clearly 
desires is threatening to produce such chaos 
and such loss of professional prestige that 
Government action is becoming imperative. 
But we should prefer to see engineers find 
their own solution to their own problem 
rather than that the Government should 
impose upon them and upon other prcfes- 
sions a neat plan for pyramidal federation 
from above. 





Obituary 


ROBERT M. ABRAHAM 


Many of our readers will hear with great 
regret of the death, on Monday last, of Robert 
Abraham, of Casella’s. For years he was 
connected with electrical engineering and 
railway signalling, and worked with Siemens 
Brothers and Coome, Barbour and Coombe 
on the erection of electrical plant overseas, 
but it was shortly after his return from South 
Africa when, in 1911, he acquired an interest 
in C. F. Casella and Co., Ltd., that he found 
his true métier, and it is in that connection 
that he was most widely known. Instrument 
making provided just that opening for his 
mechanical genius that it required. He was 
a very clever designer and had an aptitude 
for devising practical things. There was 
little academic about him. The instru- 
ments he made had to be sound and robust 
mechanical devices that an engineer could 
understand and appreciate. We recall a 
remark of his when someone was admiring 
the extreme accuracy of scientific instru- 


ments. ‘‘ The maker,” he said, ‘‘ does not 
aim at excessive accuracy; he provides 
adjustments.” 


It was, no doubt, owing to his early work 
as an engineer that he held always this prac- 
tical view of the craft in which he made his 
reputation. But his association with a manu- 
facturing firm—D. Gilson and Co., Ltd.— 
which turned out small parts for the electrical 
industry, no doubt added its influence. A 
very perfect handicraftsman - himself, he 
knew how work should be done, and was 








never happier than when devising means of 
accomplishing it. We may mention here 
that when. heart trouble overtook him he 
lost none of his ingrained tastes, and they 
stood him in good stead during the six long 
years when his activities were very strictly 
limited. He took up then, as a hobby, violin 
making, and produced several exceedingly 
beautiful examples. Then he took to fancy 
turning with excentric chucks and other 
devices, and became a keen student of 
Holzappfel. With such occupations he 
killed the weary years in which illness 
debarred him from active participation in 
the work of his firm. Fortunately, he had a 
son who inherited his aptitudes and who 
kept him in constant touch with the problems 
and work in which he had shone, and which 
were his constant delight. 

Robert Abraham was a North Irishman, 
and was born some sixty-four years ago in 
Coleraine, County Londonderry. He was a 
pupil of W. Moore Longham, and was 
technically educated at Finsbury and King’s 


He went to Australia, 
Canada, and America for Siemens Brothers, 
and reported on railway signalling in South 
Africa, British East Africa, Egypt, and 
Italy, and designed the electric signals for 
Immingham Docks, Wath, Clapham Junc- 


College, London. 


tion, and Manchester. For the last war he 
designed many aeronautical instruments and 
bomb sights. In many cases he reduced 
inventors’ ideas to practical manufacturing 
propositions, and devised and constructed 
many instruments and much apparatus to 
meet the requirements of astronomers. There 
was nothing he loved better than to talk 
with mechanical engineers about the prac- 
tical problems such work involved, and no 
one with whom he discussed them could fail 
to be impressed by his never-failing keenness, 
the depth of his experience, his common 
sense, his ingenuity, and his constant devo- 
tion to practical solutions. He was one of 
the leading instrument makers, but, like 
another great instrument maker, Watt, he 





was always a mechanical engineer. 








Letters to 


the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 





COMPOUND LOCOMOTIVES IN GREAT 


BRITAIN 


Sirr,—In Institution circles and in the engi- 
neering Press there has latterly appeared a 
recrudescence of interest in the prospects of com- 
pound locomotives in Great Britain, qualified, 
however, by a general idea that the limitations 
of the loading gauge practically preclude the 
attainment of sufficient power. 

Now without evaluating the disadvantages 
arising from expansion variations and other 
thermal effects arising from differences in the 
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heated compound, it appears to the writer 
worth while to tilt at the possibilities which 
may, after all, exist within the English loading 
gauge for compound locomotives comparable 
in power to the L.M.S. ‘‘ Coronation ”’ class. 
That the possibility does exist will be seen 
from the accompanying diagram, in which a 
similar size and type of locomotive—and having 
longitudinal arrangement of cylinders and valves 
practically identical with “‘ Coronation ’—has 
been taken, but, contrary to the Chapelon 
arrangement, the high-pressure cylinders are 





placed inside and a pair of superimposed {low- 
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DESIGN FOR COMPOUND LOCOMOTIVE 


disposition of cylinders, &c., in compound 
design—the exact effects of which can only be 
truly ascertained “‘by doing it and measuring 
results ’—it may perhaps be of interest to deal 
with one important aspect, apparently con- 
sidered axiomatic, viz., that a powerful com- 
pound locomotive cannot be designed to suit 
the present English loading gauge. In view of 
the fact that the overall thermal efficiency on an 
I.H.P. basis is 10-8 per cent. for the L.M.S. 
‘“‘ Coronation ” class superheated simple, whilst 
it is 12-8 per cent. for the Chapelon 4-8-0 super- 


pressure outside cylinders adopted in order to 
obtain the requisite cylinder volumes, whilst 
at the same time retaining adequate bearings for 
the main driving axle-boxes, cranks, &c. &c. 
The drive from the twin low-pressure cylinders 
is arranged similarly to the principle at one 
time used in the U.S.A. on “ Vauclain ”. com- 
pounds—where, however, trouble arose by 
reason of variations in pressure occurring as 
between the low and high-pressure piston-rods, 
not present in the design now indicated—and 
it will be seen that the operation of all four 
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valves is conveniently derived from outside 
valve gear plus vertically arranged—and differ- 
ential stroke-producing—rocking shafts. The 
starting effort is obtained from the low-pressure 
cylinders using high-pressure steam throttled 
by utilising the “ Deeley ” extra ported regu- 
lator, or by similar means, the high-pressure 
pistons at starting merely drifting in a@ similar 
manner to that successfully practised upon the 
old Midland 4—4—0 compounds,-and, assuming a 
boiler pressure of 275 1b. per square inch, the 
starting effort can be taken at 75 per cent. of 
the nominal 85 per cent., equalling 42,750 Ib., 
whilst the tractive effort (at 85 per cent.) in 
compound working would be 31,500lb. The 
starting effort of ‘‘ Coronation” is 40,000 Ib., 
but immediately notching-up takes place the 
tractive effort naturally drops, and there should 
be no disadvantage in actual working of the 
drop in tractive effort of the compound when 
once under way. 

The design is merely an essay ; it is possible, 
for instance, to modify it for cases where all the 
cylinders and valves are more or less laterally 
in line (thus providing direct passage from high- 
pressure exhaust to low-pressure steam chests), 
and driving upon one axle as well as for poppet 
valve distribution ; also considerable differences 
and improvements can be introduced by the 
adoption of bar framing instead of the cus- 
tomary English plate frame, whilst a design 
incorporating only two piston valves (with 
extra heads and ports and/or including 
“‘ crossed ” ports) may also be worked in. 

There are, of course, some additional radia- 
tion losses due to the employment of four low- 
pressure cylinder barrels instead of two, but 
these are similar to those inherent in four- 
cylinder compared with two-cylinder simple 
engines. There are also ‘some disadvantages 
arising from steam travel distances, one in 
particular—in the design shown—being that 
with plate frames it is difficult to locate the low- 
pressure, valve chests in a position more equi- 
distant from the centres of the twin low-pres- 
sure cylinders, and which may somewhat affect 
steam access to the lower low-pressure cylinders 
at very high speeds. This latter, however, can 
be overcome by an adaptation of bar framing 
or the adoption of non-continuous plate framing 
attached to the cylinders by ample flanges fore 
and aft. Nevertheless, in view of the great 
advantage shown by the Chapelon compound, 
with an efficiency equivalent to an 18} per cent. 
improvement on that of the ‘“ Coronation ” 
simple, and notwithstanding the additional 
advantage the former no doubt derives from 
the employment of poppet valves, the writer 
believes that the final verdict as to the imprac- 
ticability or unproductiveness of a high-powered 
compound engine in England should not be 
considered settled. Actually, the principle of 
design expounded above is not only applicable 
to the case of high-powered locomotives, but 
to any other lesser-powered engine where three 
(or more) coupled axles with the drive outéide 
the coupling-rods is in question. In the old 
Midland design the 2lin. low-pressure cylinders 
were got into the loading gauge by virtue of the 
drive being inside the coupling-rods and the 
particular arrangement of cylinders there 
adopted could not have been applied to the case 
of a six-coupled locomotive of normal dimen- 
sions driving upon the middle pair of coupled 
wheels. 

The difficulties of compound designing are 
so directly connected with the unfortunate 
nip-in of the British loading gauge at about the 
position of outside cylinders that this letter may 
well finish with a reference to that matter. For 
the last fifty years, or even more, it is believed 
to have been the custom for railways in Great 
Britain to build their new station platforms (or 
rebuilt old ones) by corbelling out from a 
distance considerably wider than the centre of 


and bureaucratic interference, which I agree 


early stages, also supply training facilities, until 
approved factories could do their own. 


seems to imply that a Registered Rate Fixer 
must be a “ paragon,” whose function is to find 
the one minimum time for producing a given 
component, and that the same rate must be set 
for this article in works of entirely different 
levels of efficiency. This, of course, is a com- 
plete misapprehension, and would be utterly 
impossible, and indeed most undesirable. 
rate fixer’s job is, strictly speaking, to fix the 
correct time (and from the time the price) of 
any operation submitted to him, after allowing 
for all existing conditions. If he has to decide 
what kind of machine, jig, fixture, cutting tool, 
and material are to be used, he is more than a 
rate fixer; he is a methods engineer as well. 
Indeed, he usually is, since only the largest 
factories can afford specialists in such matters. 
But it must be clear that the same article pro- 
duced in fifty different factories may quite 
conceivably have fifty different piece rates, 
even when they are set by State-qualified rate 
fixers. The trained rate fixer will simply see 
that, a decision having been reached as to 


understood to be to leave room for an individual 
fallen from the platform to avoid injury from 
a train. As the advantage of din. or 6in. more 
in this particular part of the loading gauge 
would make so much difference to steam loco- 
motive design in the future, it is suggested as a 
desirable post-war ‘‘ betterment” that this 
impediment to locomotive development might 
be substantially ‘‘ eliminated.” 

P. C. DEwHuRsT. 

Montevideo, October, 1942. 





STATE RATE FIXING 


Sir,—As the author of the paper on “ Maxi- 
mum National Production,” which was reviewed 
under the above heading in your issue of July 
9th, I feel bound to observe that the misgivings 
voiced in your article seem to be based on a mis- 
understanding of both my proposals and of the 
functions of rate fixers, as I understand them. 
In the first place, I have not advocated 
“State Rate Fixers” but “State Registered 
Rate Fixers,’’ and there is a world of difference. 
There are State Registered Nurses in our 
hospitals, but they are not civil servants. All 
the officers and engineers of our Merchant Navy 
are examined and certificated by the Board of 
Trade—they are, in fact, State Registered 
Officers and Engineers—but no one would 
suggest that they are Government servants, 
controlled by the State. They and the nurses 
can, however, perform certain duties and func- 
tions which no one else can legally perform, by 
virtue of their State qualifications ; and their 
status is accepted without question by the 
private companies and institutions which 
employ them. It is a qualification of this sort 
that I had in mind in presenting my paper, and, 
to my mind, the improvement in production 
due to having accepted standards of this kind 
would be just as great as in, say, the Merchant 
Navy. One can imagine what that service 
would be like if its officers and engineers needed 
no “‘ Government seal ’’ on their qualifications, 
and if any shipping company could appoint its 
sea-going staff entirely according to its own 
ideas. That is the state of industry to-day, 
which so badly requires the improving influence 
which uniformly high standards of rate fixing 
would do so much to impart. I would 
emphasise therefore that all the State need do 
is to appoint the examiners, and set the pass 
standard. The rate fixers employed by private 
firms would be entirely free from State control 


is highly undesirable. The State might, in the 


My second point is that your leading article 
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track than the position of the edge of the 


machine, cutting tool, material, &c., his time 


platform, the reason for this practice being 


eS 
for the job is correct, according to the gop, 
ditions obtaining, and this is a perfectly simple, 
straightforward job to a trained man. 

A more efficient engineer or a factory with 
better facilities should find better methods, ang 
a corresponding lower time, price, and cost; 
and this is as it should be, otherwise the spur of 
competition would disappear. ! 

On the question of whether largely incroased 
production would be obtained or not, there ig 
surely hardly any doubt. I am aware that therg 
is a school of thought which leans towards 
‘* measured day work,” and I agree that this 
can, in given circumstances, give better resultg 
than piece work. But the given circumstances 
include continuous mass production of the same 
article over long periods, with moving belts or 
their equivalent, and every job meticulously 
timed and balanced in advance. The experiences 
of production engineers throughout industry 
on both sides of the Atlantic over the last 
twenty years and more leaves no doubt whatever 
that piece work, when accurately applied, con. 
stitutes the best possible incentive to maximum 
production in almost every kind of industry. It 
provides ‘“‘ the proper motive ” so essential to 
human endeavour, and its benefits are so 
firmly established that it seems rather a pity to 
endanger its better development by regarding 
as a serious issue the views of the fractional 
minority who oppose it. 

It is not suggested that the creation of State 
Registered Rate Fixers should carry with it any 
kind of compulsion on industry to make use of 
their services. Any firm could, if it wished, con- 
tinue to fix its rates by the present method of 
“mutual bargaining ’’ at the lowest level. I 
am convinced, however, from a long experience 
that where State Registered Rate Fixers were 
employed both management and workpeople 
would benefit so markedly that before long 
there would be an overwhelming demand for 
their services from all classes of the industrial 
community. J. J. Gracie. 
July 17th. 


[While the foregoing explanation of the 
author’s proposals tends to allay some of our 
misgivings, we still feel that there is no justifica- 
tion for singling out one alone of the many 
functional branches of the engineering industry 
for State registration. If it is agreed that the 
setting of standards is desirable, could not the 
same ends be attained through the good offices 
of our leading engineering institutions ?—Eb., 
THE E.] 
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SHORT NOTICES 


Press Tool Practice: Part III. By P. S. 
Houghton. London: Chapman and Hall, 
Ltd., 11, Henrietta Street, W.C.2. Price 12s. 6d. 
net.—The aim of this book—the third of a series 
of four—is to treat the subject of press tools 
in a practical manner and to give as much assist- 
ance as possible to craftsmen in small shops. 
The present volume deals with various types of 
presses, with hints on setting the press, and 
includes also some notes on press tool design. 
Planning tool production forms another chapter, 
and towards the end of the book the actual pro- 
duction of a number of articles by means of 
pressing from sheet or strip metal is discussed. 


Those engaged in the production of metal goods 


will find in this book much practical informa- 
tion. Chapter XLIV, which is devoted to 


Planning Tool Production, may be especially 
commended. In press work, as in so many 
other branches of mechanical engineering, the 
sequence of events is always of great import- 
ance, but is not always accorded the attention 
that should be given to it. 





New Methods for Sheet Metal Work. By 





Ww. 


Cookson. Second edition, revised and 
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—_—— 
enlarged. London, 1943: The Technical Press. 
Price 88. 6d.—In this edition Mr. Cookson has 
developed his explanation of the triangulation 
method of laying-out patterns for sheet work 
by @ number of worked-out examples. They 
look a little bit prodigious, owing to their length, 
when fairly complicated work has to be 
developed, but are fundamentally simple 
enough. Older sheet metal workers made their 
own developments from shop drawings by 
familiar geometrical methods, but it is becom- 
ing the practice for the work now to be done in 
the drawing-office, and, according to the author, 
“the triangulation method is universally 
applied in the trade to solve a large number of 
development problems.” Mr. Cookson’s descrip- 
tion of it is quite lucid, and his diagrams are 
excellent. Moreover, he covers such a@ variety 
of patterns that the user of his book should 
rarely find himself at a loss for an example. He 
sto be congratulated on his clear treatment of 
a fascinating class of problems. 
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Sixty Years Ago 





A Proposep Devon Sure CANAL 


An inland waterway connection across Devon 
to join the Bristol and English Channels has off 
and on been a subject of discussion for well over 
a hundred years. Brindley, Rennie, Telford, 
and others were interested in the scheme. 
Telford in 1825 proposed to construct such a 
canal with a length of 44 miles, having a depth 
of 15ft., rising to a summit elevation of 266ft., 
and provided with sixty locks. Some short 
lengths of small canals were constructed at 
different times intended ultimately to connect 
the tidal waters of the Parret on the north 
coast with those of the Exe on the south coast, 
but no through connection was completed. 
In our issue of August 3rd, 1883, we gave 
favourable notice to a scheme advocated first 
in 1869 by Mr. F. A. Owen, and recently revived 
for making a “‘ Great Western Maritime Ship 
Canal "’ to join Stolford, near the mouth of the 
Parret, with Longstone Point, west of the Exe 
estuary. This canal was to have a length of 
62 miles, and would pass through Taunton and 
Exeter. It was to have a surface width of 125ft., 
a width of 36ft. at the bottom, and a depth of 
21ft., dimensions similar to those of the Grand 
Ship Canal of Holland between Amsterdam and 
Helder. It would be on the level throughout, 
with locks only at the sea exits. Harbours 
were to be built at each end and floating docks 
were to be provided at three points along its 
length. The route of the canal was- designed 
to foilow the line of some of the existing small 
canals—such as the Bridgwater and Taunton 
—which were to be deepened and widened to 
form part of it. The estimated cost, including 
that ofthe harbours and all other works, was 
given as £3,080,562.... Long discussed, this 
canal, like the Forth and Clyde scheme, still 
awaits execution. 








Advice to Apprentices 





We have much pleasure in reprinting admir- 
able words of advice to pupils and apprentices 
compiled by Mr. C. M. Croft, chief engineer and 
general manager of the Wandsworth and 
District Gas Company. They are printed as a’ 
little folder under the title “‘ Progress Data for 
Engineering Students,” and we believe that 
Mr. Croft would offer no objection if other firms 
desired, very wisely, to copy them. 





IF you have good Health, good Brains and good 
Physique : 

IF you are—by nature—Neat, well Mannered 
and Even Tempered : 

IF you have been well Educated : 

THEN Thank your Parents—They could not 





have done more for you. 


IF you start with all these qualities and don’t 
get on 

THEN Biame Yourself. 

To succeed you must start at the bottom rung of 
the ladder and not miss one step until you 
get to the top. 

It does not matter how fast you climb as long 
as you first qualify for each upward step— 
and behave fairly to others in climbing. 

Don’t Order people about—lead them. 

The greatest Danger of quick promotion is a 
swelled head. 

Watch yourself carefully. You have been 
warned ! 

Know your Job—know your People. Consider 
their point of view and explain yours. 
Personal Progress largely depends on the good- 

will of others towards you. 

To gain Goodwill you have to earn and deserve 
it. 

Don’t say one thing to one person and qualify 
it or contradict it to another. 

Keep calm. When you lose your Temper you 
also lose your Judgment. 

Be Natural and Cheerful—neither affectation 
nor gloom earns dividends. 

“Facts”? mean the Truth—the whole Truth 
and nothing but the Truth. Report them 
clearly and concisely. 

Your Opinion will be most valued, if you wait 
to be asked for it. 

If you cannot learn Human Nature at the same 
time as you are learning your job, give up 
Engineering. You will never succeed. 
Start again and try something else. 

Be Loyal to those over you, under you, and 
to yourself. 

At times it will be your duty to Correct people 
in your charge. Avoid, if possible, doing so 
before others. 

Be fair, be firm, and you will impress them and 
not let yourself down. 

Don’t forget you get Promotion because your 
Chief trusts you. 

Don’t let him down by thought, word, or deed. 

When in Doubt, consult your Chief. Like you, 
he learnt his job to start with. Unlike 
you, he has years of experience to guide 
him. 

Don’t try to get the better of people all the 
time. If you try, better people will be 
getting the better of you, most of the time. 

Don’t rely on your Luck—rely on yourself. 

Say what you Think—but Think before you 
say it. 

If you cannot Trust yourself, why expect others 

.  totrust you? 

Be Neat, Clean, and Helpful in mind, body, and 
work. 

Cut out Jealousy—it has caused the failure or 
prevented the promotion of countless 
people who, otherwise, would have been 
successful. 

YOU WILL FIND YOU HAVE MORE THAN 
ENOUGH TO DO IN MINDING YOUR 
OWN BUSINESS. 








The Means for Scientific 
Research 


In the resumed debate on scientific research, 
which took place in the House of Lords on 
Tuesday, July 20th, Viscount Falmouth drew 
attention to some of the points raised in the 
report of the Parliamentary and Scientific Com- 
mittee on Coal Utilisation Research which was 
summarised in our issue of May 14th last. He 
suggested that many laboratories which were 
working upon coal and similar problems before 
the war are now largely occupied upon other 
matters. Some of the staff were still available, 
although most of their time was taken up by 
war problems. In spite of thaty there was 
a definite amoynt of work being carried on, 
when time allowed, upon coal and its treatment. 
The real problem, he felt, was to find some way 
of encouraging the establishment of expensive 
plants, such as the Fischer-Tropsch plant and 
the Lurgi gas generating plant. Viscount 
Falmouth then asked Lord Cherwell, the 
Paymaster-General, whether it would not be 
possible to consider a plan whereby 4 sum of, 





say, @ million pounds was given to the Depart- 
ment of Scientific and Industrial Research to 
last for a period of ten years, to be used as an 
insurance premium by which the risk of any 
of these new schemes would be carried by the 
State. He felt that if the risk were to be carried 
by someone else, it would not take very long 
before we should have the Fischer-Tropsch 
plant and the Lurgi gas generating plant estab- 
lished. Once someone else was prepared to 
carry the risk, he was quite certain that we 
should find schemes would go forward. The 
people to take that risk should, he thought, be 
the Advisory Council. The fund, he further 
suggested, should not be limited to the coal 
industry, because there were a number of other 
projects which were very much dependent upon 
a fund of this character for their development. 
One example was the long-distance transmis- 
sion by direct current at a very high voltage of, 
say, half a million volts, which could not be 
developed well in this country owing to the 
very short distances, but the work, if done, 
would be invaluable for overseas, particularly 
in the post-war period. It might well be 
carried out by the Central Electricity Board or 
the Department of Scientific and Industrial 
Research, if the risk of its success could be 
covered in the way suggested. British scientists 
and engineers, Viscount Falmouth concluded, 
were just as enterprising as the scientists and 
engineers in other parts of the world, and 
certainly their equals in other ways. But it 
was the opportunity of trying out new develop- 
ments which was so essential if they were to 
establish their position in the post-war period. 








Bridge Renewal in East 
Midlands 


A DELICATE piece of bridge engineering was 
performed by the L.N.E.R. recently at a point 
in the East Midlands where the L.N.E.R. 
passes over an L.M.S. station, 19ft. below. 
Although the time needed for the whole work 
was five weeks, traffic over the bridge was 
suspended completely for only one day, from 
5.30 a.m. to 9 p.m. The bridge is a multi-span 
viaduct consisting partly of brick arches and 
partly of steel bridges, and was built nearly 
fifty years ago. The damage to the original 
steelwork was due to engine blast caused by 
heavy L.M.S. traffic passing beneath. The 
repairs were complicated by being centred in a 
104ft. span straddling the L.M.S. station below, 
and resting at one end on a brick abutment 
built on to a platform and at the other on steél 
stanchions built into platform buildings on the 
main part of the station. The work consisted 
of the renewal of three underslung cross girders, 
each about 30ft. in length, together with the 
adjacent rail bearers and steel decking. The 
cross gi are each 4 tons in weight, and are 

ed from the bottom boom of two steel 
parapet ““N” type girders, 12ft. deep, which 
carry the decking. The removal of the old 
steelwork was effected by first burning off the 
tail bearers, then lowering the cross girders, rail 
bearers, and decking plates into wagons run 
into ‘position on the line below. The trucks 
containing the new steelwork were then placed 
under the bridge and the steelwork was raised 
into position by two mobile cranes. On two 
Sundays before the major operation possession 
was required by the district engineer of the up 
and down lines in turn to lay temporary 
sup under the L.N.E.R. tracks, so that 
the existing rivets could be cut out and replaced 
by bolts. On the two Sundays following, 
possession of the lines alternately was again 
required to enable the bolts with which the new 
steelwork was fixed to be taken out and replaced 
by rivets, and for a covering of asphalt to be 
laid on the steelwork decking of the bridge under 
the L.N.E.R. tracks for protective purposes. 
Difficulty was experienced in removing two of 
the girders passing only 2in. or 3in. over the 
platform buildings of the station below, but it 
was overcome by lowering them very slightly 
and carefully working them forward until they 
could be lowered into wagons beneath. 
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Aluminium in Post-War Reconstruction 


By ROLT HAMMOND, A.C.G.I., Assoc. M. Inst. C.E. 
No. IV—(Continued from page 68, July 23rd) 


HE series of illustrations which follow show 
various applications of Hiduminium Anti- 
corodal alloy for Continental transport enter- 
prises. A most interesting example of weight 
saving is provided by the six-wheel 34-seater 
Swiss bus shown in Figs. 16 to 19. The total 
weight of the body is 4630 Ib., as against a weight 
of 7060 lb. for a composite steel and wood 
construction, a weight saving of 30 per cent. 
A particularly interesting example in which 
reduction of deadweight is the over-riding con- 





ments has a body length of 27ft. 5in., with an 
unladen weight of less than 50 cwt. Body and 
chassis are incorporated in one unit, light alloys 
being used throughout, except for the engine, 
transmission, wheels, and springs; the load 
capacity is 4 tons. Structural members are of 
Hiduminium RR56 alloy, Hiduminium 45 
alloy being employed for the flooring and 
plating sheets. This vehicle has been in service 
since 1939. 

The marked success of this initial experi- 








Fic. 16—-Swiss SIX-WHEEL BUS WITH ALUMINIUM Bopy 


sideration is shown by Fig. 20, illustrating the 
cabin of a cableway. Fig. 21 shows the riveted 
construction in Anticorodal alloy of the chassis’ 
for the eight-wheeled bogie. The ballast box 
can be seen on the left. Riveted construction 
has also been employed for the cab and support- 
arm. 

A difficult problem in vehicle design was solved 
by the Reynolds Tube Company, Ltd., in 
collaboration with Jensen Motors, Ltd., by the 





ment encouraged the designers to go a step 
further, in view of the demand which arose for 
a vehicle to take long lengths of light alloy 
materials up to a maximum length of 30ft., 
while still retaining an unladen weight of 50 cwt. 
The result was a six-wheeler designed to carry 
5 tons, which came into service in October, 
1939. Construction was similar to that of the 


_—— 
and 800. It is particularly interesting to no, 
that the cost of these vehicles ready for thy 
road was less than half that of a similar standarg 
chassis with body of similar capacity. Thj 
conveys some idea of the future possibilities of 
light alloy construction in the heavy roaq 
transport field. 

It is probable that considerable progress yj] 
be achieved in the application of light alloys to 
the bodies of medium-sized motor-cars, within 





FIG. 19—-ALUMINIUM BODYWORK 


the range from 16 to 25 H.P. A lower limit to 
the weight of a small car body is imposed by 
considerations of suspension and springing, but 
the owner of a 16 H.P. car should gain much 
benefit from a reduction from the present 
18-22 cwt. to a possible 12-14 cwt., or even 
less. It is believed that such reduction is 
technically possible. 

Turning to the marine field, we find that 
aluminium alloys have been used. extensively 
in boat construction, and will probably be used 





first vehicle, except for modifications to allow 
for the second pair of rear wheels. 


to an increasing extent in the future.!* Here 
the alloy Birmabright has established a unique 





Fics. 17 AND 18—-BODYWORK OF Swiss SIX - WHEEL 


use of light alloys.1* They were faced with the 
need, for transporting loads of light alloys and 
steel, consisting mainly of long lengths, over 
long distances at high speed and without 
damage. This implied an unladen weight of 
50 cwt. and a maximum speed of 30 miles an 
hour. 

The resulting design meeting these require- 

12 Light Alloy Vehicles’ Difficult Loads,” article in 
The Transport World for November 12th, 1942. 











A third vehicle, under construction at the 
outbreak of war, could not be completed in 
light alloys due to war demands for these 
materials. Floor, cab, and sides are therefore 
of steel-faced wooden construction. This 
vehicle went into service in January, 1940. 

All three vehicles have been re-engined twice 
and no replacements of structural members 
have so far proved to be necessary, the weekly 
mileage of each vehicle averaging between 600 








reputation, more particularly in its applica- 
tion to the construction of lifeboats, where the 
many advantages of this material have been 
proved under very harsh service conditions. 
For example, the liner ‘‘ Nieuw Amsterdam ” 
has twenty-two lifeboats made of Birma- 
bright, sixteen of’which are operated by the 





13 “* Aluminium for Marine Applications,” by Frank;G. 
Woollard, M.I.A.E., M.8.A.E., in Light M for June, 
1938, 
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Fleming hand-propelled gear, six are motor 
jifeboats with oil engines developing 40 H.P.; 
two of the latter have wireless sets. 

It was the Union Steamship Company of 
New Zealand which pioneered light-metal life- 
poats when they ordered twelve Fleming boats 
with Birmabright hulls for the 16,000-ton 
liner “‘ Awatea.” This ship was launched in 
1936, since when reports on her lifeboats have 
peen most satisfactory. 

The first lifeboat built of Birmabright was 
jaunched in 1934. She had a length of 30ft. 
and a capacity of ninety-nine passengers. A 











Fic. 20—ALUMINIUM BODY FOR CABLEWAY 


most searching test was carried out on this 
hull to discover whether or not corrosion would 
set in under the most adverse conditions obtain- 
able. She was therefore moored off the slipway 
of Birmal Boats, her builders, at Southampton. 
When the tide fell each day she was left lying on 
the mud for a considerable period. Not only 
was this a most searching test of the effects of 
atmospheric corrosion on the metal, but the 
River Itchen at this point is contaminated with 
factory effluents and other impurities, a fact 
which made assurance doubly sure that the 
best site for testing had been selected. For 
2} years this unpainted hull was moored at this 
point, until the Dutch marine authorities asked 
for it to be sent to Holland for examination 


no trace of any corrosive action. It was upon 
the conclusive results of this test hull that the 
twenty-two Birmabright lifeboats for the 
‘** Nieuw Amsterdam ’’ were selected. _ 

Another interesting example of this alloy is 
provided by the patrol cruiser “ Interceptor,” 
built in Canada for the Royal Canadian Mounted 
Police.14 Her design and construction were 
supervised by Messrs. Lambert and German, of 
Montreal, and she was launched from the yard 
of Manseau Shipyards, Ltd., Sorel, Quebec, the 
first light alloy ‘vessel to be built in Canada. 
She has a length of 65ft., a moulded beam of 
12ft. 6in., a draught of 3ft. 6in., and is of 16 tons 
net displacement; her two Gleniffer diesel 
engines, each developing 160 B.H.P. at 900 
r.p.m., are directly connected to bronze pro- 
pellers through stainless steel shafts. 

It is significant that the demands for high 


shaft brackets. These are carefully stream- 
lined to offer minimum resistance, and the 
shafts are run in Goodrich cutless rubber 


An examination of the 55ft. cruiser “‘ Diana 
II” demonstrated conclusively that an alumi- 
nium hull can be depended upon to’ give 
excellent service under corrosive conditions.'® 
This vessel was designed by Mr. Chris Simpson 
and built by Birmal Boats at their yard at South- 
ampton in 1931. Stem, keel, and transverse 
frames are of extruded sections. The plating 
and all rivets, including the superstructure, 
fuel, and water tanks, signal mast, dinghy 
davit, dinghy and various deck fittings and 
controls are all of aluminium alloy. This 
includes the stranded wire rope of the deck 
rails, and the screws, nails, and roves. Teak 





has been used for the deck, and mahogany for 








F1G.'22—55 FOOT MOTOR 


speed, exceptional seaworthiness, and freedom 
from fire risk, combined, with low building and 
operating costs, were all met by the adoption 
of a light alloy hull. Preliminary tank tests 
were carried out by the National Research 
Council at Ottawa, in collaboration with Birmal 
Boats, of Southampton. 

This vessel has several outstanding con- 
structional features, owing to the paramount 
necessity for strength and durability when 





operating off the dangerous coast of Nova 

















FIG. 21—CHASSIS OF EIGHT- WHEEL BOGIE 


relative to the proposal that lifeboats built of 
light alloy should be supplied to the latest 
Dutch liner. 

Before despatch to the Continent, the after 
part of the hull on the port side was cleaned of 
barnacles and other marine growth, the star- 
board side being untouched. Careful examina- 
tion of the cleaned portion revealed the interest 
ing fact that a protective film of aluminium 
oxide had been formed on the surface of the 
metal, which acted as an efficient protective 
coating. The main reason for selecting the 
after portion of the boat for examination was 
to discover if there had been any electrolytic 
action due to the bronze propeller. There was 








OF CABLEWAY 


Scotia. She is subdivided by seven athwart- 
ship bulkheads, four of which are water-tight. 
A special Y section was extruded for the keel 
bar, and the keel plating is of 6 s.w.g. sheet. 
The main hull plating is generally of 8 and 
10 s.w.g. sheet; deck and bulkhead plating 
varying in thickness from 8 to 14 s.w.g.; shap- 
ing of the plating was done in the cold, except 
for severe deformation, where heat was applied. 
Shell plating was riveted throughout in Birma- 
bright, the rivets varying from }in. to }in. 
diameter. 

Fig. 23 shows the cast Birmabright propeller 

14 “ Patrol Cruiser ‘ Interceptor,’ " article in The Ship- 
building and Shipping Record for November 22nd, 1934. 
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CRUISER ‘* DIANA II" 


panelling lockers and furniture. The propeller 
shafts are of stainless steel and the propellers 
of bronze. 

** Diana II ’”—Fig. 22—has a length between 
perpendiculars of 55ft., a moulded beam of 12ft., 
and @ maximum draught of 3ft.; the registered 
tonnage is 16-15 tons. It has been stated that 
a similar hull in steel would be about 35 or 
40 per cent. heavier than the Birmabright 
hull, and in teak it would be between 22 and 
28 per cent. heavier. 

When the first examination was made the 
vessel had been in service for eighteen months, 
with nearly twelve months afloat in the Mediter- 
ranean ; a second examination, made in 1934, 
followed service in the North Sea extending . 
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FIG. 23—PROPELLER SHAFT BRACKETS 


over a period of two months and subsequent 
lying on a mud berth for five months. 

The first and most important fact noted was 
that the hull remained absolutely water-tight. 
No rivets had been loosened, in spite of the 
fact that the boat had been lifted on.and off a 
liner twice in being brought from the Mediter- 
ranean to this country. Secondly, plates, 
angles, stanchions, and cast fittings have all 
proved to be mechanically sound ; hull plating 
varies from }in. to jin. thick, only slightly 
thicker than the shell plating of a correspond- 
ing steel hull. Furthermore, although the keel 
had received a blow, causing some distortion, 
neither seams nor rivets were adversely 
affected. 

Thirdly, the examination revealed conclu- 


15 “ Light Alloys in Boat and Shipbuilding,” by G. W. 
Lacey, B.Sc., A.L.C., in The Shipping World for June 








13th, 1934. 
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sively that aluminium is remarkably resistant 
to corrosion, owing to the fact that the film of 
oxide formed by the action of the sea water 
acts as a protective coating, which further 
confirms the experience gained on the test life- 
boat for the Dutch marine authorities. 

It may well be that in the future we shall hear 
of the America Cup being won by a yacht con- 
structed of light alloy. That this is possible is 
proved by the fact that a 30ft. racing four, 
made of Birmabright, weighs only 196 Ib.1* 
The increased use of aluminium alloys for 
marine. purposes should be accelerated by the 
employment of such alloys as Alpax and 
Silumin.. These materials have excellent cast- 
ing properties, and are said to be far more 
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An Unusual Type of Storage 
Vessel* 


Our special service department recently 
supervised the construction and testing of 
a vessel of sufficiently unusual size and type, at 
any rate, so far as this country is concerned, for 
a description to be of interest to many of our 
readers. 

The vessel is spherical in shape, 20ft. in 
diameter, suspended at the equator from eight 
brackets attached by links to supporting 
columns. It is of all-welded steel construction, 
the shell being suitable for a working pressure 








devised for use during the erection of the 
vessel with the plates tacked together befors 
the welding commenced. This gaugo (Fig, 3) 
enabled the shell of the vessel to be tested at any 
point from a fixed centre, with the result that 
upon completion of the welding the final gaug. 
ing showed that at no point an error greater 
than a quarter of 1 per cent. from the trug 
specified sphere existed. Having regard to the 
size of the vessel, this was considered a very 
satisfactory result, and well within the specified 
margin. 

Referring to Figs. 3 and/4, it will beseen that the 
gauging device consisted of a centring arrange. 
ment carried on a batten secured by temporary 
brackets tacked to the shell, supported by stays 
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FiG. 1—General Arrangement of Spherical Vessel 


resistant to corrosive action than the aluminium 
alloys previously available. They contain 
silicon, and have been used to an increasing 
extent for naval purposes during the last 
decade. Their wider employment is somewhat 
restricted in view of the fact that they do not 
strengthen when being cold worked, and are 
thus unsuitable for extrusion or rolling pur- 
poses; however, they are very easily welded. 

From this brief review of a vast and fascinat- 
ing subject, it will be appreciated that the 
possible applications of light alloys are almost 
infinite in the various fields mentioned.. It 
seems highly probable that these alloys will be 
used to an increasing extent for large structures 
in the future. Dr. Sutter, of Geneva, has shown 
that under certain conditions a double-track 
railway bridge becomes economic in aluminium 
for spans of about 650ft. This limiting span is 
obviously reduced where difficult foundation or 
transport problems exist. From this we can 
see that the minimum span for aluminium is by 
no means unreasonable. For moving bridges 
and lifting spans the economic span is sfated 
to be half the above figure. 

After the war it will be extremely interesting 
to witness the keen competition between light 
alloys and plastics. Recent advances in the 
technique of making dies for the latter will 
will probably have a considerable influence in 
cheapening their production. 

Finally, it is reasonable to assume that the 
extensive hydro-electric developments planned 
for the Highlands of Scotland should exert a 
marked influence on the price of aluminium, 
and make it available in far greater quantities 
than hitherto. 








Ratways rn Perv.—The Peruvian Government 
has set up a commission to inquire into the country’s 
railway system, particularly in its relationship to 
indutrial development. 

16 “ Aluminium in Boat and Shipbuilding,” y G. W. 
Lacey, B.Se., A.L.C., in The Shipbuilding and Shipping 
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of 15 lb. per square inch, whilst the contents 
are of a liquid nature, weighing 80 tons. 

This particular shape and link suspension 
method of support is adopted to enable the 
vessel to ‘‘ breathe’ freely and thus accom- 
modate itself to the considerable range of tem- 
perature to which it may be subjected. In this 
connection it may be remarked that a tempera- 
ture as low as zero deg. Fah. had to be pro- 
vided for. : 

As indicated in Fig. 1, the shell of the vessel 
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SWAIN Se, 
Fic. 3—Device for Gauging Vessel during Construction 


comprises eight segmental plates, each in two 
portions jointed horizontally alternately above 
and below the equator, and two cap pjates at the 
top and bottom or poles. All joints are elec- 
trically welded. The terms of the contract 
stipulated that only a small departure from the 
true spherical shape should exist upon com- 
pletion, and. a special gauge was therefore 





* Reprinted from “Vulcan,” the Quarterly Journal 
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Fic. 2—Framework for Gauges Used for Final Pressure and Load Tests 


also welded to the shell, and capable of adjust- 
ment at their inner ends. Attached to the centre 
gimbal piece is a length of wire and a pointer. 
The wire is kept taut and measurements made 
from the end of the pointer to the shell plate. 
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Fic. 4— Enlarged Detail of A, Fig. 3 
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It will be appreciated that the arrangement 
enabled the vessel to be gauged at any point 
during erection whilst the plates were tacked in 
place and corrected as nec . It might 
here be mentioned that very little readjust- 
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FiG. 5— Details of Gauge at B, Fig. 2 | 
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ment was necessary. Upon completion of the 
welding, the final gauging showed that the varia- 
tion from the true sphere was at no point more 
than the small amount indicated above. 

The water pressure test of the vessel was fixed 
at 25 lb. per square inch, and the dead-water 








Record for January 18th, 1934. 


of the Vulcan Boiler and General Insurance Co., Ltd. 


load amounted to approximately 120 tons, 
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To onable thé behaviour of the vessel to be 
observed during this test a wooden framework 
was erected, as shown in Fig. 2, and gauges 
were secured to the framework at convenient 
points, the gauge wires being attached to the 
vessel by suitable hooks tacked to the shell 
Jates at the points indicated. The simple 
nature of the gauge is shown in the detailed 
sketch—Fig. 5. 

Before commencing to fill the vessel, all 

uges were set to zero and readings were taken 
with the vessel half filled, completely full, at 
10 Ib. pressure, and the-full test pressure. Read- 
ings were also taken in the reverse direction. 

It is an interesting fact that such deflection 
as occurred during the tests was mainly of the 
yessel bodily downwards, and very little depar- 
ture from the true spherical shape was observed. 

Finally, we are able to record that no leakage 
occurred at any of the seams or joints, a very 
satisfactory result from a constructional point 
of view. 








Steering Experiments* 
By R. W. L, GAWN,t R.C.N.C., Member of Council 


DEFINITIONS AND SyMBOLS 


Let V=Speed of advance of ship or plane. 
A= Area of rudder or plane. 
@= Angle of rudder or plane. 
P=Normal force on rudder or plane. 
T=Transverse component of force on rudder or 
plane. 
¥F = Fore and aft component of force on rudder or 


jane. 

M= Inttial ship-turning moment, 

L= Half length between perpendiculars of ship. 
CL= Lift coefficient of rudder or plane. 4 
Cp = Drag coefficient of rudder or plane. 
Cp= Normal force coefficient of rudder or plane. 

p=Density of fluid in which rudder or plane is 

tested. 
g= Acceleration due to gravity. 


Then for any consistent system of units 





¥ 
Lift coefficient of rudder or plane Cy, at ys 
29 
OD 
Drag coefficient of rudder or plane Cp = Pp. AV 
29 
P 


Normal force coefficient of rudder or plane Cp =o AV? 
29 


M 
a y2 
aglAy 
In sea water p/2 g=64/64-4 in pounds-feet second 
units and is thus nearly unity. Lift of rudder or plane 
=(P eos 6—Q sin 6) where Q= force along the ror 
pee =P cos 6 approximately, since Q sin 6 is small. 
us P cos @/A V®* can be directly compared with 
M/L A V*, the former being the contribution to the 
initial turning moment coofficient due to rudder 
force alone. 
Lord Rayleigh’s formula for force coefficient on face 
of plane 





Initial ship-turning moment coefficient 


22 sin 0 
Pe nn Gomera 
+ Pwr ny eek 
__ seine. 
o= i}asino *” @ 


Circulation theory formula for lift coefficient 
Cy=2 2 sin 0. 

Transfer is the distance that the centre of gravity of 
the ship is transferred to the right or left measured at 
right angles to the original course. Transfer is plotted 
in the relevant diagrams in the paper for a 90 deg. turn 


(8 pomte. 
actical diameter is the transfer for the first 180 deg. 
of turn (16 points). 

Advance is the distance the ship advances from the 
position when first putting the rudder over in the direc- 
tion of the original course. Advance is plotted in the 
relevant diagrams in the paper for a 90 deg. turn 
(8 points). 

The above three characteristics of the turning path 
are represented in coefficient form by dividing by the 
wetted length of the ship :— 

Rudder area coefficient 


__length between perpendiculars x mean draught of ship 
Area of outline of rudder 








§ 3. Manazuvrinc ProsLeM 


A complete investigation of the motion of 
@ ship when turning, including an examination 
of the forces on the rudder involves the study 
of asymmetric flow around a rigid body with a 
plane of symmetry in non-uniform motion on a 
curvilinear path. This obviously complex 
tua of Naval Architects, April 15th,—Slightly 





problem can be simplified as an academic study 
by confining attention to the concluding stages of 
a complete turn when conditions are reasonably 
uniform as regards speed of ship, angle of heel 
of ship, and radius of curvature of the path. 
Even with this simplification, theory, although 
leading to general qualitative statements of 
great interest regarding the effects of speed, 
size of rudder, shape of hull, transverse stability, 
and moment of inertia of ship, has unfor- 
tunately not contributed any qualitative infor- 
mation’ of use to the ship designer. Those who 
in their student days solved the fascinating 
hydrodynamic equations of the motion of a 
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rotating ellipsoid completely immersed in an 
ocean of perfect fluid, will be the first to appre- 
ciate the wonderful scope of the mathematician 
in this field, of a ship in motion on the water 
surface. While this limited aspect of turning 
is obviously of great importance, the first few 
points of a turn are of special interest to the 
commanding officer, particularly in warships, 


room telegraph. Clearly an account of investi- 
gations covering this wide field-would require 
much more space than a single paper. It is 
proposed in the present paper to give an account 
of some of the present-day model experiments 
conducted at the Admiralty Experiment 
Works, Haslar. ’ 
The investigations are classified unde: the 
following three ings :— 
(a) Controlled models to obtain rudder 
torque, rudder force, and turning moment. 
(b) Free models to obtain turning path. 
(c) Steering trials of ships to obtain the 








path and rudder torque. ’ 
The present pa 
deals primarily with ex- 
periments under (a), but 
includes some results of 
experiments under (b) 
that have been carried 
out in the experiment 
tank. It is hoped to 
give particulars of self- 








Fic. 1—Rudder Dynamometer, Mark II 





on account of the necessity to manceuvre in 
company. It requires no emphasis to stress the 
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importance of this aspect of manceuvring which 
entails not only turning in the ocean, but also 
getting under way from a mooring or berth, 
passing through narrow and sometimes shallow 
and shelving channels with hazards, including 
wind and tide, moving sometimes ahead, some- 
times astern on one or more engines, and also 
teturning to moorings. In wartime the risk of 
enemy attack by bomb or torpedo adds to the 
importance of the initial and quick response of 





} Superintendent, Admiralty Experiment Works, 
Haslar, 








the ship to the steering wheel and to engine- 





propelled model-turning 
experiments and a com- 
parison with ship results 
in a later contribution. 





§ 4. MopELs 


The present-day pro- 
cedure at the Admiralty 
Experiment Works, 
Haslar, is to tow a model 
hull about 20ft. long 
made of paraffin wax, on 
a@ straight course with 
rudder over, and to 
measure rudder torque, 
normal rudder force, 
and the transverse force 
near each end of the 
model. The model is 
ballasted to the requisite 
displacement and towed 
at a uniform speed 
with rudder at different 
angles from zero to 35 deg. or more. In 
most of the experiments the model is on 
a straight course without yaw, but some 
models have been tested with a steady 
yaw, in order to throw light on certain aspects 
of the forces on the rudder and ship under the 
conditions obtaining on the steady part of the 
turning path, when drift angle, speed, and heel 
of ship are substantially constant. Angle of 
yaw for such tests is obtained from the drift 





Swami Sc. 








Swain Sc. 





Fig. 2—Lateral Force Grinder, Mark III 


angle deduced from the plotted turning path of 
@ similar ship on trials. 

Rudder Forces.—Rudder forces are measured 
by means of a dynamometer designed to ascer- 
tain the torque on a model rudder about each 
of three parallel axes, the arrangement being 
shown in Fig. 1. The axis of the rudder is fixed 
in a crosshead B, supported by a casting C, 
which is carried on a base plate A, secured to 
the model. The casting C can be turned about 
the rudder axis and is provided with three 
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alternative positions for a ball-bearing fitting 
which allows a shaft D to rotate freely within it. 
This shaft, which is square at its lower end, fits 
accurately into square sockets in the flanges in 
the crosshead, the weight of the crosshead and 
rudder being taken by a pin S through the upper 
flange of B and the square end of D. The torque 
on the rudder, when held at a given angle, is 
resisted by a bell crank F, controlled by weight 
and spring. The torque about either of the 
other axes is obtained by placing D in one of 
the alternative positions G or H, the shaft D 
fitting into corresponding holes in the cross- 
head B, and taking the weight of the latter by 
means of the pin N, for which alternative 
positions are provided. When taking measure- 
ments about the centre axis (i.e., rudder stock), 
the shaft D fits into a square socket in the rudder 
stock E, and the pointer L, when correctly 
aligned with the middle of the tiller K, moving 
over a graduated scale of degrees M attached 
to the model gives the angle of rudder. The 
hole in the model through which E passes is 
slightly elongated to give the small lateral 
freedom necessary when measuring torques on 
axes H or K. A definite torque is applied by a 
weight on the bell crank arm and the rudder is 
set to the required angle for balance. Rudder 
force is obtained by measuring the torque 
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Fic. 3—Normal Rudder Force Coefficient 


about each of the two or three parallel axes 
provided in the rudder dynamometer, when the 
rudder stock is centred on each of the axis 
positions in turn. The difference in torque 
divided by the distance between the axes, 
namely, 0-2ft., is the measure of the normal 
rudder force. Measurements on twin rudders 
are obtained by duplicate rudder head castings 
and bearings, one to each rudder, cross con- 
nected to one bell crank. Measurements can 
be made for each rudder separately, and in 
combination. The apparatus will be recognised 
as similar in principle to that described by 
Bottomley.* 

Turning Moment on Model——When a model 
is being tested for resistance it is constrained 
to move on a straight course by means of two 
guiders, one forward and one aft respectively, 
each attached to the towing frame by a ball 
and socket connection. The guiders are hinged 
and balanced so that while preventing the model 
from yawing, no resistance is offered to Jongi- 
tudinal or vertical motion. For rudder experi- 
ments each guider is replaced by a similarly 
balanced lateral force guider as shown in 
Fig. 2. Two vertical pin-jointed rods are 
arranged one each side of the guider to prevent 
heel of model under the action of the rudder 
force. ‘A connecting link with stop is arranged 
between the two bell cranks, indicated in the 
i , to permit a small amount of lateral 
freedom of the model. The lateral reaction 
on the connecting link is balanced by the exten- 
sion of the springs connected to the horizontal 
arm of each bell crank, one port and one star- 
board, and recorded on the indicator shown in 
the figure. Calibration is by weight, hung 
vertically below each spring. Lateral forces 
are recorded by these means at two positions, 
one near the fore end of the model and one near 

the after end. 
- Curves of rudder torque, normal force on 





reaction on the torque on the rudder stock, 
1.¢., the bending moment on the rudder when 


rudder, initial ship-turning moment about 
amidships, and lateral force on the hull are 
plotted to base of rudder angle for the various 
speeds of test. For convenience of comparison 
with other designs and in order to assess the 
standard achieved in the current design, results 
are plotted in the form of coefficients. It is 
usual for the experiments to be carried out both 
with propellers working at corresponding 
revolutions per minute, and then with pro- 
pellers removed. This differentiation between 
propeller action and hull reaction is of import- 
ance in assessing the best shape and size of 
rudder. The practice is to evaluate the results 
for the ship in proportion to the scale of the 
model only ; for example, if the linear scale of 
the model is 1/n that of the ship, then the rudder 
torque of the ship at the corresponding speed 
is n* times that on the model, the normal force 
on the rudder is n*® times that of the model, 
and the initial ship-turning moment is n‘ times 
that of the model. In short, no correction is 
made for “scale effect.” The applicability of 
the procedure is discussed in detail in the three 
following paragraphs :— 

§ 5. Roupper Force 


Although the conditions of the controlled 
model experiment depart in important respects 
from those of a ship-turning, measurements of 
normal force on the rudder are of value as to the 
effect of modifications to shape of outline and 
sections of rudder on the turning characteristics, 
and as to design of rudder framing and stock as 
regards strength. Information as to the force 
on the rudder is also necessary in order to 
compute the torque required to overcome the 
friction of the rudder stock in the stuffing-box 
and gland, which, added to the hydrodynamic 
torque on the rudder, constitutes the total 
torque required from the steering gear at the 
rudder head. With many ships the torque must 
be evaluated at low speed ahead for emergency 
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operation, as well as full speed ahead for power- 
operated steering gear. Normal rudder force 
coefficient curves for two models W and Y 
with three and four screws respectively are 
shown in Fig. 3. Each model had a middle 
line rudder of gnomon type. The coefficient 
increases progressively with angle of rudder for 
each model, although the rate of increase 
becomes less at large angles. This is so with 
most models; and, in fact, there is a small 
decline in the rudder forces on a number of 
models as 35 deg. is approached. The maxi- 
mum force coefficient for model W is about 10 
per cent. greater than for model Y, but when 
propellers are removed the coefficient is less 
for model W, due partly to the greater fulness 
of the stern. The advantage of locating the 
rudder abaft the propeller is brought out by 
the results, which show that the screw race 
increases the normal force on rudder W by about 
42 per cent., and on model Y by 26 per cent. at 
35 deg. and 18 per cent. at 25 deg. There isa 
still greater advantage with twin rudders behind 
propellers, the rudder force coefficient being 
then as much as 15 per cent. greater than for 
model W. 

Fig. 3 includes rudder force on model Y 
when moving astern. Owing to the reduced 
speed astern, as compared with ahead, the 
rudder force in astern motion is: of no interest 
as regards strength of rudder, apart from its 





* * Manceuvring of Ships,” G. H. Bottomley, N.E.C.I., 
1932. 





ship is moving astern is comparatively small in 


plant. 
aluminium reduction plant to be situated within 
reasonable transmitting distance from the big 
hydro-electric system, round which the controversy 


‘ LT. 
relation to the twisting moment. It is foung 
that the strength of the rudder and stock js 
determined by full speed ahead requirement, 
due to bending. Experiments on rudder forggg 
astern are accordingly restricted to designs 
where specific information is required on astern 
steering. Rudder force coefficient astern fo, 
model Y increases progressively with angle y 
to about 28 deg., and is then sensibly constan} 
until 35 deg. The coefficient astern is greater 
than ahead for angles less than 25 deg., but at 
35 deg. is about 19 per cent. less. The greatey 
astern coefficient at angles below 25 deg, jg 
consistent with reduced wake astern, but 
probably the modified aspect of the rudder ig g 
determining factor since the large after edgy 
meets the water first when the ship is proceed. 
ing astern. Induced reaction from the hull js 
also different when going astern, as discussed 
in § 9. 

The normal rudder force is found to be 
sensibly proportional to the square of the speed 
at all angles of rudder for models such as W 
and Y, and the coefficient therefore applies 
throughout the speed range. Critical variations 
with speed and rudder angle are found in tests 
on destroyer models, as can be seen from Fig. 4, 
At cruising speed the curve of normal rudder 
force coefficient is of similar character and 
magnitude to that in other types of ship, but 
at full speed marked “ burbling”’ occurs and 
the coefficient at 35 deg. is reduced to about 
60 per cent. of its value at low speeds. The 
implication of this phenomenon on turning of 
destroyers is referred to in § 9. Fig. 4 also 
shows that the rudder pressure coefficient astern 
for the destroyer model compares favourably 
with that in ahead motion. 

(To be continued) 








D.C. Welding Machines 





In order to remove a misunderstanding the 
Ministry of Supply, Machine Tool Control, asks 
us to state that purchase certificates are required 
for all D.C. welding machines, and these are, in 
general, only granted when :—(a) The work for 
which the sets are required cannot be carried 
out satisfactorily by A.C. welding; (6b) other 
D.C. sets cannot be made available by transfer 
from work which can be carried out by A.C. 
welding plant supplemented if necessary; 
(c) engine-driven sets are essential for reasons 
of portability or the absence of electric supply ; 
(d) the only electric supply reasonably available 
is D.C. In other imstances, A.C. welding 
machines must be used because :—(a) The pro- 
ductive capacity for D.C. motors and gene- 
rators is heavily loaded, and must be reserved 
for vital requirements which can only be met 
by D.C. machines. (6) The use of A.C. machines 
shows a@ substantial saving in critical materials 
and components and in labour used in produc- 
tion as compared with D.C. machines. The cost 
of an A.C. installation is almost invariably sub- 
stantially less than that of a D.C. installation 
for the same work. (c) The operating costs of 
A.C. machines are lower than D.C. in view of 
the higher efficiency of transformers compared 
with motor generators. Multi-operator D.C. 
sets compare even less favourably because of 
the additional loss in series resistances. (d) 
Maintenance costs and possibility of breakdown 
are less with A.C. sets than with D.C. (e) The 
standardisation achieved by the adoption of 
B.S. 1071 has resulted in the provision of multi- 
operator A.C. sets which are suitable for modern 
requirements, including high speed and deep 
penetration welding for shipbuilding and heavy 
constructional work. 








‘ 
THe MHetcou-Hetcoy Power Priant.—After 
nearly nine years of litigation between a Californian 
gas and electric company and the U.S. Federal 
Government, the City of San Francisco has found 
a purchaser for the power from the Hetch-Hetchy 
The purchasing corporation is building an 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Electric Power Developments in Russia 


Electric power capacity in Russia, accord- 
ing to The Foreign Commerce Weekly, the official 
organ of the United States Department of Com- 
merce, has greatly increased during the war period, 
put, according to the Russian Press, .not fast 
enough to keep pace with demands of the expanding 
war economy. In the east tremendous electric 
expansion is needed to meet the requirements of 
the hundreds of enterprises evacuated from areas 
temporarily occupied by the Germans. New elec- 
tric power systems have been built up over a period 
of from one to one and a half years in the Urals 
and Siberia, and in the Altai and Volga area, 
Central Asia, aud in the Far East. High-voltage 
lines carry electric current through the forest and 
over the steppes to hundreds of evacuated, new 
and expanding mines and mills, and factories. The 
capacity of one of the largest stations in the Urals 
is now five times as much as before the war; a 
“Central” heat and electric power station of 
planned capacity up to 100,000 kW was con- 
structed in the Urals in one year. More than two 
and a half times as much new electric transmission 
line was put into operation in 1942 as in 1941. 
The capacity of the boilers installed in 1942 is more 
than double that of 1941 installations. This intep- 
sive construction programme applies to hydro- 
electric as well as to steam electric stations. The 
1943 plan provides for the completion of new hydro- 
electric stations greatly to improve the “ power 
balance ” of the nation. In Uzbekistan alone the 
capacity of hydro-electric stations by the end of 
1942 had increased one and a half times over 1940. 
In that republic the construction is in progress of 
five new hydro-electric stations. One, on the 
Syr-darya River, is to be one of the largest in the 
Soviet Union. The entire Uzbek population is to 
take part in the construction of these power plants. 
Scores of small industrial electric stations will go 
into operation in 1943. The 1943 programme 
envisages a development of electric power adequate 
to meet the demands of industry and to allow for a 
reserve margin. 

The Pig Iron Market 

Business in the pig iron market is not so 
active as it was at the beginning of April, but this 
is due largely to so many consuming firms having 
covered their allocations well forward. The arrival 
of high-grade Mediterranean ore, although holding 
out great promise for the future, has not yet greatly 
affected the position, and much larger quantities 
will have to be imported before the expected relief 
is experienced. When larger quantities of high- 
grade ore arrive in this country from the Mediter- 
ranean, some of the restrictions on the distribution 
of low-phosphoric pig iron, including hematite and 
refined iron, should be possible. In the meantime, 
hematite is only released for purposes for which its 
use is essential, and this applies to a considerable 
extent to refined and low-phosphoric pig iron. The 
use of substitutes for these irons will undoubtedly 
continue for some time, but amidst their pre- 
occupations caused by this departure from practice, 
consumers are at least fairly certain that it is only 
a matter of time before a more comfortable position 
develops. ‘The heavy engineering foundries are 
large users of refined iron and will welcome increased 
supplies. of this description. Liberal quantities 
of high-phosphoric pig iron are available, and 
the demand for this quality has shown some expan- 
sion recently. The light castings industry, which 
has benefited so far as employment is concerned by 
being incorporated where possible in the war effort, 
has taken up more high-phosphoric pig iron than 
for a long time, but it is not more than moderately 
engaged, and there seems little likelihood of these 
foundries being fully employed during the war. 
The normal products of this industry are largely of 
a domestic character, the demand for which is not 
likely to reach large proportions vntil hostilities are 
over. The position in the basic pig iron section is 
satisfactory. Supplies are abundant, and although 
large quantities are being consumed by the steel 
works, there is no suspicion of stringency, and con- 
sumers are obtaining all the pig iron they require 
for urgent work. This is a satisfactory position to 
obtain during a period of emergency, and in contrast 
to the feeling of concern which was rife in the early 
stages of the war. 


The Midlands and South Wales 


There has been no material change in the 
Midland iron and steel industry. Makers of all 
descriptions of iron and steel are carrying heavy 
order books, and have enough work in hand to keep 
them fully employed for the whole of the third 
period. The temporary development of easier con- 
ditions in the alloy steel department did not last 





Export quotations are f.o.b. steamer. 


long, and the demand has overtaken the increase in 
production notified recently which had resulted in 
somewhat easier conditions. The position now 
appears to be that the requirements of consumers, 
such as the aircraft manufacturers and engineers 
employed in the making of armaments, are sufficient 
to absorb the whole production almost as soon as it 
is made. The demand also for plates has not 
relaxed, and the requirements of the consuming 
industries, of which the shipyards and the ship- 
repairing yards are the largest, is sufficient to take 
care of the output. For some little time there has 
been a tendency for delivery dates to lengthen, but 
this movement does not appear to have become 
accentuated during the past few weeks. Large 
tonnages are being produced, but the. demand 
appears to more than keep pace with production. 
There is also a steady request for structural steel, 
and although the output of light and medium sections 
is heavy, recourse has occasionally to be had to 
stocks of imported material. The re-rolling industry 
seems to be assured of adequate supplies of semis, 
although it has to use a considerable proportion of 
defectives, crops, &c. In addition to producing 
large tonnages of small sections, the re-rollers are 
experiencing an active demand for small bars and 
strip. Few of the South Wales works are in a 
position to accept new business for delivery during 
the current period. Plate makers, in particular, are 
working under heavy pressure from consumers, and 
all the works producing billets are operating at 
capacity. The recent increase in production, how- 
ever, has been maintained, and considerable quan- 
tities of semis are being sent to otherdistricts. There 
is also a strong demand for sheet and tinplate bars, 
and tinplate makers are taking up their full alloca- 
tions, although the tinplate industry is passing 
through a quiet period. The sheet makers have 
more than sufficient orders to keep the mills 
employed for the next three months, but are only 
receiving new business on a moderate scale. 


North-East Coast and Yorkshire 


The iron and steel industry on the North- 
East Coast is assured of full-time working for a long 
time ahead, certainly for a period which will include 
the next three months. Some of the works have 
booked well beyond the third delivery period, and 
have entered into contracts for delivery up to the 
end of the year. The demand for steel extends over 
all the finishing departments. The steel works are 
meeting with a big demand for semis, and although 
the home output is assisted by withdrawals from 
stocks of imported semis the demands from the 
re-rolling industry are on a neavy scale. The call 
for finished steel has not changed in its essentials 
for a long time, and the outstanding feature is the 
insistent demand for plates. These are required in 
big quantities by the shipyards and the ship- 
repairing yards, and at the same time there is a 
steady demand from the tank makers, wagon 
builders, and heavy engineers. For some time past 
the tendency has been for the delivery dates for 
plates to lengthen, but this movement does not 


appear to have increased to any extent during the | * 


past week or two, although it is still strongly 
in evidence. Aircraft manufacturers, armament 
makers, and engineering firms engaged on important 
works are calling for large supplies of alloy steel. 
Production has been increased and for a time the 
position was fairly comfortable, but the steady 
growth of the demand is again taxing the resources 
of the producing works. There is also an insistent 
demand for carbon steels, and the makers have 
enough work in hand to keep them busily employed 
for the next few months. The Yorkshire steel 
industry is operating at capacity. The demand for 
basic steel shows no signs of declining, and the 
plants producing this description aré fully engaged. 
There is a steady call for acid carbon steel, and here 
also the available plant is kept in full operation to 
meet the demand. The plate position is unchanged 
from that which has existed for several months, 
and all the makers are fully booked. A considerable 
business is passing in sections, although the demand 
is principally for the lighter sorts, and the heavier 
are in comparatively quiet request and fairly near 
delivery dates can be arranged. The sheet works are 
comfortably situated with a good tonnage of orders 
in hand, but the stream of new business is only 
moderate. 


Scotland and the North 


The whole of the Scottish iron and steel 
industry is busily employed, but there has been some 
decline in activity as a result of the Glasgow Fair 
holidays. These started at most works on July 16th 
and, as is usually the case, advantage has been taken 
of the opportunity to undertake much-needed 
repairs to plant and give the personnel which had 
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been engaged, with brief holidays, since the beginni 
of the war, a rest. In a few cases the break was 
anticipated by a fortnight, so that some works wil 


resume operations as others close down. This was 
porty to enable — to be effected more quickly 

y concentrating the man power available for the 
repair work. All the Scottish works have heavy 
order books and the volume of orders for plates will 
keep the mills fully employed for a long time. The 
sheet works also have en: business in hand to 
keep them busy for the third quarter of the year, 
and in many cases well into the fourth quarter. The 
amount of new business which is reaching the sheet 
works, however, has declined for some weeks, but 
this tends to ease the position in view of the amount 
of work the makers ys in hand. Many of the 
sheet mills are also actively employed in producing 
light plates, which are going to the shipbuilders in 
considerable tonnages. There is a strong demand 
for bars, and the engineering industry is taking up 
per ema quantities of the larger sizes. The volume 
of business in structural steel is also well maintained, 
but the demand is principally for the lighter weights. 
The holiday season is now ruling in the Lancashire 
industrial districts. It has had some effect upon the 
steel industry, and producers are not meeting with 
the same volume of inquiry they received in June. 
A large tonnage of steel, however, is being produced 
in Lancashire and passing immediately into con- 
sumption. The demand for plates ranges over all 
thicknesses—light, medium, and heavy. Boiler- 
makers, electrical engineers, and locomotive builders 
are large consumers, but the bulk of the platés 
produced goes to the shipyards. Re-rollers are 
actively engaged and are producing large quantities 
of small bars and bright-drawn bars. The demand 
for alloy steel appears to be growing, and con- 
siderable business has recently passed in nickel 
steel. The heavy demand for steel products from the 
war industries is keeping the works on the North- 
West Coast fully empleyed. 


Iron and Steel Scrap 

Generally, there is more activity in the iron 
and steel scrap market, and consumers seem more 
willing to cover forward requirements. At the same 
time they are taking good deliveries and there are 
indications that they would like to accumulate some 
reserves. The supply position also seems to have 
improved, and the results of the recent drive to 
obtain scrap from sources which have been some- 
what neglected in the past appear to have been satis- 
factory. Much of the material which is now being 
collected, however, is of a very miscellaneous 
character and requires considerable . sorting. 
Merchants are making great efforts to meet the 
strong demand from the steel works, and the latter 
appear to be taking all the heavy mild steel scrap 
which comes on offer. There is, however, still some 
tightness in the supply of this description. Bundled 
steel scrap and hydraulically compressed steel 
shearings are meeting with an active démand, and 
although the production is on a good scale, it is 
rapidly taken up. Large quantities of mild steel 
i are arising, and although the demand is 
substantial the supply seems to be in excess of 
consumers’ requirements. There is not much 
difficulty in disposing of good heavy turnings, but 
other kinds are in slow request. Consumers 
recently have shown more interest in mixed wrought 
iron and steel scrap for basic furnaces. The supply 
position is rather difficult, and users do not let any 
opportunity pass of securing any parcels which 
come in sight. The lighter descriptions, however, 
are in quiet demand, but, nevertheless, considerable 
quantities are passing into consumption. There is 
a fairly strong demand also for compressed basic 
bundles. The volume of business in this description 
has been rather poor of late, but more recently it 
has become stronger. Steel works producing acid 
steel are not important buyers for the time being, 
and are showing considerable discrimination in 
their purchase of alloy steel scrap. There is a strong 
demand for heavy cast iron in large pieces and 
furnace sizes, and as the supply position is not easy, 
some consumers have been obliged recently to draw 
on their reserves. Only limited quantities of light 
cast iron scrap are being offered, and for this reason 
sales have been limited. The supply of good cast 
iron machinery scrap is insufficient to meet the 
demand. 
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To Cross THE DanuBE.—It seems probable that 
a new bridge over the Danube may be constructed 
between Giurgevo in Roumania and Russe in: 
Bulgaria. A mixed Bulgarian-Roumanian Commis- 
sion: has provisionally approved the scheme. The 
bridge will carry railway lines, and will have 
separate tracks for motor traffic and pedestrians. 
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are intended for men and women engaged on 
planinng work in firms or with experience of such 

otes an emoranda work and others with comparable experience who 
are capable of benefiting from the instruction given 

. The syllabus can be directed towards the requir. 
ments of most industries if there is sufficient local 


Rail and Road 


From Boats to Trars.—Mr. H. J. Kaiser, the 
Californian shipbuilder, is stated to be negotiating 
with U.S.A. railway companies and planning to 
build fast, light-weight trains in the yards which are 
now turning out ships. 

Curtrye Coat ConsumPTIon.—Those responsible 
for the running of the Central Brazil Railway have 
been told that for the future the total monthly con- 
sumption of imported coal must not exceed 9000 
tons. In 1938 the consumption of imported coal by 
the railway was 570,885 tons. 


CuILEAN PASSENGER TRANSPORT SERVICES.— 
Steps have been initiated under which the Chilean 
Government at some future date may proceed to 
the purchase and nationalisation of the electrical 
services, railways, and street and urban bus lines. 
The object of the measure before Congress is to 
obtain for the Government the n wers to 
purchase the systems specified in the event of such 
a policy being deemed convenient. The acquisition 
of the urban t rt system by the Government 
might solve the problem of providing an efficient 
service at low fares, which private concerns have 
been unable to do under existing economic con- 
ditions. 

Lamp SHapE CLEANING Macutne.—The shortage 
of rubber for gloves to protect the hands of those 
who have to clean the lamp shades in the London 
Passenger Transport Board’s railway carriages has 
led to the designing and construction of a machine 

_which will clean them as thoroughly and more 
quickly than before. By present methods 3200 

are cleaned daily at six car depdts. It is 
estimated that the machine alone could deal with 
2000 a day. .One is therefore to be made as an 
experiment, and if it is successful three more will 
be placed in service. The machine will consist of 
a tunnel through which the lamp shades will be 
carried by a circular conveyor, and in which they 
will be cleaned, rinsed, and dried. 


Inpran Rattways In WaRTIME.—Working under 
. the stimulus of war conditions, the earnings of the 
Government Railways of India show for 1941-42 
a new high level. Traffic receipts amounted to 
£96,885,000, an increase of £12,930,000 over the 
preceding year’s total. After meeting all charges, 
including depreciation and interest on capital, the 
year’s working resulted in a net gain of £21,060,000, 
part of which surplus has been credited to Central 
Government revenues as the year’s contribution and 
towards arrears due from previous years. A balance 
has been placed to the credit of the Depreciation 
Reserve Fund. A comparison of the principal 
results for 1940-41 and 1941-42 shows increases of 
from 2 to nearly 11 per cent. under every heading 
except the average rate per ton-mile, which is 
down by 0-81 per cent. 


Roap Transport Epucation.—A_ conference 
convened by the President of the Institute of Trans- 
port in pursuance of a suggestion made by Mr. 
R. Stuart Pilcher, to discuss the possible extension 
of road transport educational facilities, was held in 
London on July 7th. The following organisations 
were represented :—Associated rators, 
Association of Principals of Technical Institutions, 
Commercial Motor Users Association, Municipal 
Passenger Transport Association, National Road 
Transport Employers’ Federation, Public Trans- 
port Association, Scottish Road Passenger Trans- 
port Association, and there were also present the 
Chairman of the Institute’s Examinations Com- 
mittee (Mr. G. S. Szlumper), the educetional 
adviser (Mr. J. W. Ramsbottom), and members of 
the Institute Council acsecimted with road trans- 
port. After a full discussion, ‘+ was unanimously 
agreed that there was need for further facilities for 
road transport education, and it was decided to 
appoint a representative committee to give detailed 
consideration to the subject and to report back to 
the conference. 


‘were being embodied in measures that were being 


given to considerations concerning 
ensuring to in i 
education that will enable them to make their fullest 
contribution to the service of the community. A 
report on this matter was prepared by a sub- 
committee, and its repo 
adopted by the Board of the Institute, and has 
recently been published. 
sidered views of teachers in the universities and 
technical colleges and of the heads of Government 
and industrial research establishments. 


greatly stimulated wooden ship c nstruction and 
barges of timber construction designed like a ship 
are being built at many yards. One yard is building 
them with an overall length of 190ft., a beam of 
33ft., and a capacity of 750 tons. Similar barges 
exeeeding 200ft. in length are being planned. 


A Rivetine Recorp.—America’s love of a works 
record is exemplified in a story from a Californian 
shipyard, where two five-man riveting teams, 
standing on a scaffold, worked on a “ Liberty ”’ 
ship recently. When they finished their 5}-hour 
spell, the first team had driven 2001 rivets and both 
had bettered the world’s riveting record. One team 
averaged 363-8 rivets an hour. 


Miscellanea 


ANOTHER VEGETABLE Om FoR Fuen.—From 
Ceylon comes the news that coconut oil has been 
tried out as fuel for diesel engines. The experi- 
ments were made on an 18 H.P. diesel engine and 
commercial coconut oil, refined coconut oil, and 
mixtures of coconut oil and kerosene respectively 
were used, 

Cura TURNS TO THE U.S.A.—Thirty-two young 
Chinese engineers, who hope some day to help to 
rebuild industrial China, have arrived in the United 
States and are studying American engineering 
technique. Eight of the group have taken training 
positions with the Tennessee Valley Authority and 
the rest are with American industrial firms. Positions 
have been found for three others who are still in 
China or on théir way to the United States, 


Corrosion Tests anp Wax Bacrerta.—In a 
letter from the British Non-ferrous Metals Research 
Association published in Nature on July 24th, 
corrosion investigators are warned that paraffin wax 
may be attacked by bacteria, thus altering the 
amount of CO, in the water used in the tests and 
vitiating the results. In the case of a domestic 
water free from wax bacteria, the corrosion rate was 
increased over four times by inoculating the water 
with wax bacteria. 


ConcrETE Or SroracE Tanxs.—The American 
Navy is reported to have had made some 2000 
concrete storage tanks of from 25,000 to 2,520,000 
gallons capacity for storage of petro! and oil. The 
problem of porosity of the concrete, which per- 
mitted seepage of the stored liquid, has been largely 
overcome. For heavy fuel oil it has been found 
sufficient to paint the inside of the concrete tanks 
with.sodium silicate (waterglass), four coats giving 
a satisfactory cover. For diesel oils and petrol 
three different types of lining materials have been 
developed. One is a vinylite plastic, painted on the 
interior of the tank. Another is sheet thiokol, 
cemented to the interior. The third type consists 
of thiokol in latex form and a layer of cotton fabric. 


THe InstiruTe oF Puysics.—The report of the 
Institute of Physics for 1942, which has just been 
issued, shows that special attention has been given 
to urgent questions concerning the training and 
supply of physicists needed for war purposes. The 
Institute is able to record that its views not only 
coincided in almost every respect with those of the 
Government’s Technical Personne! Committee, but 


deal of attention has also been 
the best way of 
physicists after the war an 


taken. A 


rt has been approved and 


It represents the con- 


LecruRES ON PropvucTiOonN PLanninc.—The 


Air and Water 


Hypro-ELECTRIC PLANT FoR Russ1a.—Engineers 
of the U.S. Tennessee Valley Authority are engaged 
on the design of two small hydro-electric power 





plants for the Russian Government under the lend- 
lease plan. The equipment for these plants originally 
was designed for installation in Java, but it is now 
being redesigned by the engineers of the T.V.A. for 
installation in Russia. 

Barce Burpine rw U.S.A.—Attention has been 
drawn recently in these columns to the increasing 
construction in America of concrete barges. Now 


subjects :—Workshop. Organisation and Lay-out 
of Plant ; 
Control of Quality ; 
Final Operation Lay-out ; 
The courses will normally be of twenty hours’ 
duration, and will usually 


meetings of two hours each. No fees will be charged 
for the courses, but no allowances or e will 


Ministry of Labour and National Service, in con- 
junction with the Board of Education and the 
Scottish Education Department, is organising courses 
of lectures on production planning at various tech- 
nical colleges throughout the country. The estab- 
lishment of a course in any particular locality will 
be dependent upon there being sufficient local 
demand. The lectures will cover the following 


the Operation Lay-out; Materials ; 
Motion and Time Study ; 
Workshop Economy. 


be given in evening 


demand. Employers are particularly invited t, 
put forward suitably qualified men and women from 
among their employees. Names and addresses of 
persons put forward by their employers or apply; 

for the course on their own account should he sent 
to the local employment exchange with a re{erengs 
to the scheme, and with full details of technica) 
experience and present employment. Persons who 


have applied will be notified when the number of 
applications justifies the establishment of a cours, 
in their locality. An examination will be held gt 
the conclusion of each course. A written statement 


will be given by the technical college to those who 
pass to the effect that they have attended the 
course and passed the examination successfiilly, 


Tue Decew Fats Power Prosect.—The Decew 
Falls plant of the Ontario Hydro-electric Powe, 
Commission will provide an important addition to 
the power resources of Canada. This new projeot 
has been under construction for the past eighteen 
months, and the work has entailed an enormoys 
amount of earth moving and rock cutting. One 
large section of the work consisted of levelling off 
the face of the 300ft. escarpment and then cutting 
a trench down the face of the escarpment to c 
a 16}ft. er sapge used to carry the water to the 
turbines below. A total of 850,000 tons of earth 
and 350,000 tons of rock were cut from the face of 
the cliff during this operation, Another particularly 
difficult excavation was the cutting of a head-race 
canal through solid rock from the headworks at the 
top of the escarpment to Lake Gibson. Some 
170,000 tons of roek and 125,000 tons of earth were 
removed from this 2000ft. channel. 


“'TREFOLEX” CuTTiIne ComPpounD.—A new 
cutting compound, known as “ Trefolex,”’ has been 
placed on the market by the Pearl Varnish Com. 
pany, Ltd., Treforest Trading Estate, Pontypridd, 
Glamorgan, South Wales. It is intended for use 
with all hand-operated tools, such as taps, dies, 
reamers, and hacksaws, and is in the form of a 
paste which is smeared on the metal and tool, and 
which melts under the action of the frictional heat 
generated, and thereby feeds a continuous supply of 
lubricant to the cutting edges. It is claimed that its 
use reduces the manual effort required of the 
operator and lengthens the life of the tool, and, in 
addition, improves the quality of the work. We 
have tested the compound and have found that on 
silver steel it enables a thread to be cut without 
the tearing of the crests which usually occurs on 
this difficult material. We have tested it also on 
brass with an Archimedean drill, and have found 
that on the average the number of strokes required 
to complete the drilling when using the compound 
is only about one half that necessary when. using 
the drill dry. 


— 


Personal and Business 


Sim Frank Sarre has been elected President of 
the Institute of Physics. 

Proressor F. C. Lra has been elected a Vice- 
President of the Junior Institution of Engineers. 
B.E.A.M.A. informs us that Mr. E. 8. Waddington 
has become Chairman of the Arc Welding Electrode 
Export Group, in succession to Major C. P. N. 
Raikes, who is retiring from active business. 
GrorGe Howett AND. Partners, Ltd., and 
Mining Information Service, Ltd., have changed 
their address to Palace Chambers, Bridge Street, 
Westminster, 8.W.1 (telephone, Abbey 1477). 
Lievut.-CoLonet J. A. Coxz, O.B.E., has resigned 
from the board of Humber, Ltd., and its subsidiary 
companies. The board.and its subsidiary companies 
have elected Sir William Rootes as chairman and 
Mr. R. C. Rootes as deputy chairman. 








Forthcoming Engagements 


Secretaries of Institutions, Societies, &é¢., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of its insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases TIME and PLAOB at which 
the meeting is to be held should be clearly stated, 





Institute of Industrial Administration 

To-day, July 30th.—Livingstone Hall, Broadway, West- 
minster, 8.W.1. Management Brains Trust. 6.45 

p-m, 


Junior Institution of Engineers 








comes news from California that the urgent need 
for bottoms and the scarcity of steel plates: has 





be paid by the Ministry for the course. The courses 


Saturday, Aug. 21st.—Mtptanp Ssction: Visit to the 
Birmingham City Transport repair works. 2.30 p.m. 











